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|| The Compoſition and Matters of Gunpowders, the 
Several Sorts, Colours, and Operation. 
Parr II. 
Diſcovers the neceſlary Inſtruments, and variety of 


Inſtructions to the compleating of a Gunner , with 
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of Queſtions of Gunnery and other Arts. 
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The way of taking Heights, Diſtances and Profundities, 


. Either with or without Inſtruments. 


Parr III. 


Shews the Nature of Fire-works , the manner of 


Compoſing many that are Excellent and Uſeful both for Sea and 
Land,for the defence of our ſelves as well as the offence of our Enemies. 


| | Tranſlated out of Caſimir, Diego, UOffano, Hexam,and other Authors. 


To which is added the Dodrine of Projets applyed 
| | to Gunnery by thoſe late famous Authors Galileus and 
Torricellio, now rendred into Engliſh. | 
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{\\ Courteous Reader, - | 


er /Vionug Arts and Sciences Mathemanical Gitti- 
ANG nery will not deſerve ' the leaſt reſpet which 

WAY has been proffiſed for many jears (" as you may 
"+ read in the firſt Chapter of this Book where 
we treat of ts Original ) and from time #0 time Neceſſity 
and Art together have produced many new Invention: ſo 
that ſome may judge it almoſt impoſſible to add more 
mnto this Art ; and are reatly to ſay of this as of other 
Studies, Nil dictum quod non *diftum® prints. But 
we have not only indeavoured the inquiſition intothe moſt 
knowing Profeſſors of theſe Arts both German , Italian , 
Frenchmen, Netherlander , &c. from whence we have 
| drawn the more Excellent and uſeful parts which were 
never before in our Engliſh T ongue ; but may boldly ad- 
venture to call ſome things in it new : And finding the 

reat Occaſion which theſe preſent times do require in 
the knowledge of theſe things made me the readier 
to compoſe this Work , adjudging it a very great in- 
jury tobur Country-men to be deprived of the knowledge 
of ſuch things which are of ſo great importance inthis ve- 
ry junure of time. I did therefore incourage my ſelf in this 
Work; hoping my endeavours mn the ſame will ſhew my 
willingneſs to ſerve my Countrey-men: And as it is the part 


A 5 of 


ra. 


1. :: Sothe Reader, - ©, 


— 


— 


of wiſe meh not to cenſure any thing, without agood con- 
foderation: aud a: perfe#: knowledge of the | ſubject ups 
which they ought to grounll their judgment : So alſo I hope 
you will not blame my Tndeavours when you have judiciouſe 
by examined the ſame. F bxve divided it into three Parts, 
endeavourinf that it thight be/ imperfe@ in nothing that 
is neceſſary *\to bis Art; or nſefub-for a Gunner to 
know. T will aſſure you that I have. no other-end in 
publiſhing this T reatiſe, than what I have mentioned be. 


" © , - 


-'  T ſhall only Grave your pardon far, thefaulks that may 


be committed in. the Printing, as being not there preſent 
at the Gorrettion of any part of it my occaſrons calling me 
other wayes : yet I hope their.care,vas ſo nlleh that the 
finli® &e 16t material, or as moſt not o much but your 
Courteſfie may ſupply that defefF. So . Þ recommend this 


ork to your goodreception, and bid you farewell. 
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Treating of the Earth neceſſary in making of 
Molds foz the Caſting of Pieces of Ozdrance, 
With the manner of Caſting, &c. 


TP E will not diſpute of the firſt Invention of Guns, that is, whe- 
ther it carne from Archimedes, as the Tralians do report, or 
from an Engliſhman, or fron a Monk, for this knowledge 
2 matters not much ro the Art, nor is it of any profitable ſigni- 
& fication to the Artiſt, eſpecially conlideriog, that Authors do 
£2%7%> not really conſent in this thing. Our intent is therefore not 
Wm to trouble the ingenious Students with vain uncertain repeti- 
= ORE tions, but to compoſea compleat Piece of Gunnery, and there- 
in to diſcourſe from the beginning to the end, all that is neceſſary tobe known or 
learned (after the knowledge of common Arichmetick ) by one that intends to be a 
perfe& Proficient inthe ſaid Art. We do ſuppoſe it therefore neceſſary for a Ma- 
ſter Gunner to know firſt the making of Molds and caſting of. Pieces. Therefore I 
ſhall firſt begin co diſcourſe of the property and Nature of the Earth fit for caſting, 
or making Molds ; for this is of great moment, conſidering that many , or indeed 
moſt Earths are not for this purpoſe, for the Earth fit for the caſting of Pieces of 
Ordnance muſt be ſuch as will not be melted or fuſe, althongh it be pur ints a very 
great fire , but mult remain firmand hard : and theſe Earths are generally of a Red- 
diſh , or Iron-like colour , which is well known to many Potters, eſpecially ſuch as 
make Chymical Veſſels. The Earth being obtained , it muſt be ſifted and caſt up 
after the uſual manner , as men do in the making of Morter ; then let it be moiſtned 
with an Alchalated Water (eſpecially ſuch as is made of Niter,) for that purpoſe, 
and make it like paſte ; then, as is uſual, let it be beaten up ſtrongly with an Iron Bar; 
the more'tis beaten the better it is : inthe beating add one ſixt part of Horſe dung , 
and a proportionable part of Flox or Hair, and let it again be well beaten and incor- 
porated , alwayes keepinga Moity of this Earth, withour Hair or Flox , which is 
for Ground-work; and theſe Compolitions or Earth thus incorporated, you muſt 
reſerve for the making your Molds for Pieces of Ordnance, according co the Rules 


preſcribedin the next Chapter. 
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\ S.a Maſter Builder phoghcincas the Building a Ship, makes firſt a Mold or 
 Moddel of the fame ;, the Maſter-Gunner , or he that rakes in hand the 
buſineſs of Caſting Guns, muſt have a form or Model of his Piece intended made of 
wood, or ſuch other matter he may think moſt convenient ,. which then being 
brought tothe Founder with-an-intent to be Caſt, muſt firſt be ſmeered all over 
with Palm Oyle, or inſtead of that , our Lard or Hogs-greaſe , then firſt cover ir 
over with the ſaid earth thinly ,. andler ir dry. leifurely, then lay on more, encrealing 
It to ſuch a thickneſs, as you may judge convenient for your purpoſe , and it muſt be 
ſo made that it may be taken into ſeyeral parts, ſo that the pattern may be taken our, 
and the Mold again exatly cloſed , and the outlide ftrengthned with Iron plates as 
long as the Chare of the Piece.is, and hooped together with Iron hoops to knock on 
.#adoff.” Then muſt there bemade (with the ſameearth upon a ſquare Bar of Iron, 
bound round-gvith a Cord that the clay may ftick well): a form exactly round, of the 
faſhion ofthe concave of your Piece (whether you intend it a Cylender ora Chamber- 
board Piece } proportioned both in length and diameter, and it muſt be placed 
exa&ly'in-the middle of the concave; and when all iswell joyned together , be fure 
it be well polliſhed and ſmoothed, thar the Metal may run the better , and be the 
clearer from flaws, holes, or clefts. | 
- Ifnthe beginning of your work take care that your Mold be exactly -propor- 
tionable asto heighth and fubſtantialneſsof Metal, according to the :narure of the 
+ Piece you intend. That'is, the Canondonble-forrified muſt be ſo caſt that the Nia- 
meter arMuzzle be but {- of the Diameter at Britch. The lefler Cannon ar Britch ro 
be3 (6 big asthe greater Cannon $xat Trunions, and 5; at Muzzle,"whereas ordinary 
_ » fortified Cannons have at rhe Touch-hole 7 at the Frunions; and at the Muzzle ;, 
_ all leffer Pieces in that kind have 53 ar the Tonch-hole 2; at Trunions , and ?. ar 
Muzzle”; and the ordinary fortified Culverins are fortified my way-like the double 
fortified Cannon, -and the leffer Culyerin like the ordinary fortified Cannon in all 
reſoeds. | | | 
Log care muſt be taken in the Caſting of Pieces of Ordnance , that- they be 
equal every way-in proportion of Metals; that is, that the Cylender be in the very 
middle of the Metal ;* that it may be-rruely bored ; otherwiſe your Piece will fail the 
Artiſt'that ſhall uſe it , nntil the error be known. | | | 
In the next place let the-Trunions be exactly placed in a Diagonal +line with the 
Axis of the Piece; and they may be placediin their proper diſtance from rhe Muzzle 
and Briteh, if you obſerve theſe Rules. Takethe length of the bore of the Piece from 
Muzzle toBritch , divide that meaſureby ſeven, and multiply that ſum that cometh 
of the Quotient by three , the Prodat will ſhew you how many inches the Trunions 
muſtſtand from the lowelt part of the concavity of the Piece. ; 
And farrher note , that the Trunions ought to be placed fo, as; of the Circum- 
ference of the Piece, may be ſeenin that place where the Trunions are ſet. ; 
Whenall additiorial Patterns, as Britch, &c. be made and Laned 4ntheir proper 
place, all things at pleaſure being neatly added ro the pattern , let the Mold 
rhenbe fixt or placed ſo as is moſt convenient for the pourins in the Meral ; fo when 
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the Meral iscaſt, the perfe& impreſſion willbe made upon the ſuperficial part of the 
| Plece, and the Cylender will keep'the bore propoſed according ro what you have 

_ preſcribed , the lengthof the: Piece and its Diameter of the bore may be found 
by the following Table in the next Chaprer. For the Metals generally uſed 
for thoſe Guns , generally called braſs'Guns., they are mixtures , and many 
times varied as experience will give leave. Some of the chicfeſt do approve of this mix- 
. -ture,, that is, to every hundred Weight of Copper 24 pounds of Tin, and 6 pounds of 


Lattin. Others to 1001. of Copper, add 8 1, of Tin, and 101. of Lattin. Others to 


ever 100/. add 201, of Bell-Metal , which is 25 1. of Lead and Tin toevery 1001, of 
of Copper. Some add Tin, Lead , Copper, -and Lapis Calaminaris together ; ſo 
 eyery one follows ſuch wayes of Compolition as doth mot pleaſe his own Experience. 
The Copper and other better Metals being once melted , the Tin and Lead is added for 
the better and quicker fuſion ; and the higher the Metal is in fuſion, the more ſolid 
and compact your Metal will runand ſettle..- The Lattin doth incorporate and cauſe 
the Piece to beof a good colour , and the Tin doth ſtrengthen and bind the - other 
matters together. Now a Piece of Ordnance being Caſt, before it comes to Service , 
It muſt be put ro tryal; for which purpoſe thereſis uſed for proof, according to the 
weigue of the ſhot, about two thirds, or four fifths of thac weight in Powder, and for 
ſmaller Pieces more, . 


CHAP. III. 


The Names of the pzincipal Pieces .-of ©2dnance 
uſed in England, their Weight, Length, Diameter 
of the Boze, Height and Weight of the Shot, 

- allowance of PoWder. : 


© | He greateſt in uſe is the Cannon Royal , which is in weight of Metal abont 
80001. inlength about 12 foot, carries a Shot of 7; inch. Diameter, and its 
- weight is 58/. of Iron, its bore is 8 inches, requireth for her charge in 
Powder, 321.8 xz. | 

' Demi-Cannon of the greater ſize, called by ſome Cannon of Seven, whoſe weight 
ofMetal is 7000/. in length about 12 foor, carryinga Short of 6; inch. Diameter , 
and its weight of Ironis 42 /. 10 z. the Diameter at bore 1s 7 inches , requireth for 
her charge in Powder 20/. | 
| - Demi-Cannongreatlize , it's weight of Metal is 60001. in length about 12 foot, 

carrying a Short of 6: inch. Diamerer, and its weight in Iron 1s 34]. the Diameter at 
bore is 67 inch. requireth for her charge of Cannon Powder 18 /. | 

Demi-Cannon ordinary, its weight of Meral is $6001. in length 11 foot,carrying 
a Shot of 6: inch. Diameter, its weight in Iron is 32 1. the Diameter at bore is 6; inch. 
requireth for her charge in Powder 17; pounds. 

Theloweſt Demi-Canmon, whoſe weight of Metal is 5400 /. being in length ſome- 
time 10 and ſometimes 12 foot, it carries a Shot of 6 inches, the weight of chat Shor 
in Iron is 301. the Diameter of the bore is 65 inch. ir requireth for charge in 
\ Powder 14./. 

Culverin of the largeſt ſize, weighs about 4.800 /. being in [ength 10 or 12. foot, 
It carries a Shot of 5' inch. Diameter, the weight of that Shot ia Iron is 201. the Dta- 


meter of the bore is 6+ inch, it requireth for charge in Powder 121.8 z, 
Bbb a :* Ordinary 


* 


The Compleat Gunner. 


— 


_ 


Ordinary whole Cxl{verin weighs about 4.5001. being in length about 12 foor, 'ir 
carries a Shot of 5 inches Diameter, the wejght of that Shot of Iron is about 17 7. 
Diameter at-bore:is 5;.inch. it requireth for charge-in Powder 111.6 z. 

Gulverin,of the'leaſt{ize., weighs about 4000/7. being in length abour 12 foot, it 
carries a Shot of 4. inch. Diameter,-the weight of that Shot of Iron is 15. Diameter, 
at bore'is/5: inch.-charge of Powder is 10, /. Pais out” I 

- Demi-Culverin of the greateſt [1ze weighs about 30001. being in length 10 or 12 

foot, carriesa Shot of 4: inch. Diameter, the weight 6f that Shot of Tron is 12 /. 11 z. 
"Diameter of the;bore 4-ihch.;charge of Powder is 81, 12.z. 
Deni-Culverin ordinary, - weighs -aþout 2700 /. being in length 100or 12 foot, 
' - carries a Shot of 4:inch. Diameter,, weigbt of that Shot of Iron 1s 10. 12 z. Diameter 
of the bore 4+ inch. cliarge of Powder is 7 /. 4-z. | q 
. © Demi-Culverinlomer than ordinary ; weighs about 20001. being in length 9 or 10 
Foot; carries a Shot of 4-iriches Diamerer,. weight of that Shot 9/. Diameter of the 
bore 45 inch. charge-of Powder is 61.4. z. 
"-Saker of the oldeſt ſort, of 18001. weight, being inlength 9 or 10. foot, carries 
a Shot of 33. inch. 'weight of that Shot 7 1, 5 z. Diameter at the bore 4 inches, charge 

Saker ordinary, of 15001. weight, in length about 9 foot , carries a Shot..of 3+ 
inch. Diameter, weight of that Shot 61. oz. Diameter at the bore 3 5 inches , charge 
of Powder 41. 

Saker of the loweſt ſize, of 1400 1. weight, in length about 8 foot, carries a Short 
of 32 inch. weight of that Shot 4./. 12 z. Diameter at the bore 3 inches and a half, 
charge of Powder 3/.6z. . 7 I TAR 

Minion of the largeſt fjze, ;of 800 or 10001. length 8 foot , height of the Shot 
3 inches, weight of the Shot 3 1. 2 z. heightof the bore 3 inches, and one quarter, 
the' charge of Powder, if of 800 /. two pounds and a balf, if of 1000), three 

pounds and a quarter. FOR Fe 3 

The ordinary Aizion ef 750 1. in length7 foot, height of the Shot 35 inch. weight 

of the Shot 3 1.4.z. height of the bore 3 inches, charge of Powder 2 + pounds. 
;Facons of 7501. length 7 foot , height of rhe Shot 2+ inch. weight 2: pounds, 
height of the bore 23 inch. charge in Powder 25 pounds. 

Fawconet of 400 |. in length 6 foot, height of the Shot 25-inch. weight z 1. 5 z. 
height of the bore 2 inch, charge 1. 4 z. of Powder. | 

Rabnet of 3ool. length 5 foot, height of the Shot 15 inch. weight 8 ounces of 
Tron, height of the bore 17 inch. charge of Powder 12 ounces. 

Baſe of 2001. age 4 foot, height of Shot 1; inch, weight 5 ounces, height 
_ of the bore 12inch. charge of Powder 8 ounces. 

There are other Pieces in uſe in our Nation,which are called Baſtard Pieces;of which 
you ſhall have a particular account in its proper place. | 
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CHAE.:8v. 


The Names of the Principal parts of a piece of 
h O:2dnance. 


T is neceſſary for him that intends to be a Gunner to underſtand, after the know- 
ledg of the Piece in general, to know. and learn every part and member of a Piece 
of Ordnance ; for well underſtanding the ſame take theſe Inſtructions tollowing. 

All the outſide of the Piece round about is called the ſuperficial part ofthe fame, 
or Surface ofthe Piece; the Inner part is called the concave Cylinder, and Soul of 
the Piece. 

The full length is called the Chaſe of the Piece ; ſo much of the Cylinder or con- 
cave of the Piece as contains the powder and Shot is called the Chamber or charged 
-— __ the remaining part tothe ſmall end of the Gun is called the vacant Cylin- 

er. i : | 

The Spindle ſtanding out, or Ears by which the Piece muſt hang in the Carriage, is 
called the Trunions ; the ſpace between the Trunions, the gravity of the Center. 

. The Pumel or Button at her Coyl or Britch-end is called rhe Cafacabel or her 
- Deck, the little hole the Touch-hole, all the meral behind the touch-hole the Breach 
or Coyl, the greateſt ring at her touch-hole the Baſe Ring, the next ring or circle the 
reinforced Ring, the next the Trunion Rings, the next before the Truntons is called 
the Corniſh Ring, the foremoſt next the Muzzle is called the Muzzle Ring, Laſtly, all 
the rings, Circles, Eminencies, at her Muzzle, and ſo thoſe behind the baſe Ring, are 
Frizes. 

Let the Piece with its ſeveral names be placed by this Chapter. Fig.1, 


CHAF! FT 
Lhe Mounting of a Piece of Ozwduance it its 


Carriage. 


He Gunners upon Land-Service, for the conveniency of mounting a piece of Ord- 
- Fncloy that is by any means whatſoever diſmounted, have for their principal 
Services, a Screw. and a Ghynne, and thetr appurtenances (which you will find in their 
proper place) by whoſe help they are able to mount 3 Piece, and place him in his 
Carriage, wheieby he may be able to perform the work intended. Which to per- 
form artificially, obſerve theſe Rules. | | 
Before you endeavour to mount your Piece, above all things bave a great and di- 
| ligent care chat the Ghynne be very firmly ſer, fo that ic may not flip any way , but 
ſo placed, that the Pully or Truckle coming down from the head, fall juſt between 
the Trunions , or gravity of the Piece, whereof to be aſſured you may ler fall down 
from the head of the Ghynne a Plummer with a Line, or for want of a Plummer any 
ſtone made fa't to a Line, and ſo moving the Ghynne uaril rhe ſaid Plummer fall jutr 
upon the Center of Gravity, which is between the Ears oi the Piece, that rhe metal 
may fall near equal, or that an ealite hand may poizei:; and thiscare mult be the 
more, if the Ground whereon the Ghynne ſtands be ſandy or looſe Ground, or the 
Earth be bogey ſoft, ſo that the feet may fail or link in or give way, according t6 
Ch ce 
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the greatneſs of the weight. For ſometimes it may be neceſſary to put planks or . 
"ſome ſolid thing under the Ghynne and Pins to ſtay them ; bur this as neceſlity 
ſhall require. * | 
Now the Ghynne firmly placed and ſetled, the Gunner muſt get up by the Ladder, 
or ſome Steps, tothe head or top of it , having the Rope in his hand , ſhall pur ir 
- through-the uppermoſt rruckle of the head , and let ir fall down to another man 
again, that he may catchit , that he may put it through one ſide of the. Piece to 
faſten it into the Ears of the Piece , and fo having = it through them he may 
draw it up, until he can give it him that isabove , and then pur ic through the other 
hole of the Truckle, and give itto him that is under him , who muſt reach it again 
ro him that is above, and ſo faften it to the head of the Ghynne , giving it fome turns 
until it come underthe uppermoſt Truckle. 
This'done, he mult faſteriic with great diligence to the lower Truckle, by putting 
the Ears asthrough the Ring which is under. the ſaid Truckle; after this begin to 
- Hoyſt your Peice , and in che Hoyfing put a ſpar or ſome ſuchthing into the mouth 
. of the Peice , fo thatthereby it may be governed , and may not ſway from one ſide 
tothe other, whichwould be dangerous ; for if it ſhould ſtrike againſt rhe Rouler 
or any. one ofthe feet. of the Gynne, it may break all; and ſo ſpoil both the work 
and the men tending upon it. Therefore Ifay, be ſure that thoſe who ſtand by the 
Spar be..careful in guiding the Piece and keeping it teddy and right , until the 
weight. of the Piece is wellſerted , adiligent Eye being had all thjs while, char nei-. 
ther the feet ofthe Gynne,, nor Rope give way; and beſureevery part of the Rope 
_ draw equal ,' and that there. be no Knicks, or that they be nor tangled one amongſt 
another ; and for that purpoſe hen they beginco hoyſe the Piece,blows mult be given 
. uponthe. Tackling until it_be fet tort, and af{bear equal. | 
* Butif on Gold nog char the Ghynne or any part give way , preſently let 
your Piece fink, aud underlay and fertlewell the: feer of the Ghynne, and. that as 
gently as may be, to the end the Croſs beam or Rouler may not bedisjoyned 
or broken. f : b | ; : 
.- Then wind it up carefully and very gently by the help of two men onely , and 
in ſucha manner , as when one of the Leavers is brought down , it muſt be held 
there faſt until the other has gor purchaſe, and then- muſt this other alſo be brought 
- down; this muſt be-reiterated ſo often until itbe ſo high that the Carriage may be 
' placed under it, fo that the Trunions may fall into the Sockets , or holes of the 
+ Carriage , and-then Guide the Piece by the Spar ; ſo- that it fall ealily in, and fo 
reſt it-ſelf in the Carriage , and then let it be well claſped over, and then locked in 
and faſtned with Forelocks, and ſo you may draw away your Piece where you pleaſe. 
On board Shjps this Ghynne is not of uſe, ir being the Boatſwains buſineſs ro fix a 
| Tackle that may be able to hoiſt up any Piece into its Carriage , the Slings one part 
muſt come about the Caſacabel, and the other part abour a Biller , ſo made that ir 
may fit in at the Muzzle, and by ftrength of hands , or by help of a Windleſs, or 
Capſtain , it may behoyſed up fo that the Carriage may be brought under ; ſo thar 
the Gun beingLoared, irs Trunions may fall into the holes of the Carriage , which 


then ny rai with irs Iron Claſps; let them be Forelocked , and then with Hand- 


Tackles 


brought where you pleaſe. 


.See the Figure of the Gynne, andthe Field,and Ship-Pieces mounted in the Figure 11. 
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OY CHAP-VI. 


The way to draw a Piece of O2dnance, with the 
neceſſary things thereunto belonging both foz 
_ EXandand Dea, $7 


Ecing we have diſcovered the way of Caſting a. Piece, and Mounting it in its Car- 
riage, it follows in the next place that inghis Chapter we treat of, and ſhew the 
manner of drawing them from place to place, for Service ; where care muſt be taken 
what the way is that you are topaſs, for if the way be foul , moorith, and dirty , 
there is then required as many more Horſes as in good wayes. Thatis, 
x en whole Cannon of 8000 1. you may uſe 15 couple of Horſes , beſides the 
yllar, | | 
For a Demi-Cannon of about 6000/7. you may uſe 11 couple of Horſes, beſides 
the Tyllar. 
* = a Piece of 4000 |. weight , you may uſe 8 couple of Horſes, beſides the 
yllar. & : 
For a Field Piece of abonit 3000 /. uſe 6 couple of Horſes, beſides the Tyllar. 
For a Saker of 1800 /. weight, you niay uſe 4 couple of Horſes, belides theTyllar. 
_ a Piece of 1500/1. weight , you may uſe 3 couple of Horſes , belides the 
Tyllar. | | 
For a Faucon, two couple of Horſes, beſides the Tyllar. For a ſmall Drake of about 
250 1. one Horſe will ſerve: and by the ſame Rule you may find how many Horſes will 
drawany weight whatſoever. . ... TE Ts pots | 
Many times when Horſes are wanting, menare miatle uſe of : Upon ſuch occaſions , 
you mult divide your men into three drawing files, according to the greatneſs of the 
Piece; now to the end the Ranks may ſpread, and every man may draw <qually alike, 
faſten tothe end- of the Carriage a. Croſs beam or bar, ro which you mult faſten 
the drawing Ropes, equally at fuch diſtance ,- that one may not impead the other , 
and let there be beſure one to ſteer the Piece when you come to any winding or turn- 
ing. Ifthe drawing. Ropes be long, 'tis neceſſary to croſs ic with Ropes, or ſome light 
peeces-of wood like.a Ladder , with two or more croſs peeces; let them. be made 
faſt for the better and more ſteady drawing, and toevery there muſt be a Neck- 
line faſtned ro theRopes, andſo to caſt oyet every mans Sholders, in manner as is 
_ uſed to draiy aur Weſtern Barges : And you muſt know your proportionof men 
fit to draw any Piece of Ordnance, and that muſt be regnlatedaccording to the'good- 
neſs or badneſs of the way, and ſo more or leſs men , allowing every man to draw 
about 50, 60, or 80 pounds; for 'tis ſuppoſed a man 'may draw. ia ordinary 
way 5o or 60 pounds but in very good way more than 80 pounds, however 
'tis good to have men enough. Let the Spunge, Ladle, &c. be made faſt along the 
Piece to the Ring and Britch end.- Sometimes by reaſon of rhe unevenneſs, ſteepne(s, 
or other defects of the way , it ſometimes happens, that you may be forc'd to dil- 
mount your Piece , and remount' it again; there'*tis neceſſary every Gunner have 
with him a: Ghynne, a Wynche, and all appurtenances neceffary thereunto. As to 
the Sea Gunner on board Ship, their occaſions require no more than the Wynch, 
and their Piece being mounted according to- the direftions given inthe former Chap- 
ter, then with one of two Tackles. he bring the Piece to the place defired*, where 
itought tobe well faſtned in its place ; for which purpoſe there is thereunto required 
Tacktes and Britchins; and in caſe of foul weather , or that any of the Geer or 
Tackling be ſuſpeted , or by my much tumbling every thing hanging upon the 


CIT 2 Deck 


Nail , for fear any Bolts ſhould give way or draw, it is uſual to nail down to the | 


"III 


*%, 
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. - Hoxſe,, you will.ſce inthe third Figure. .* 


Deck with Spikes, one Coyne behind eath Truck , or at leaſt the after Trucks, 


which to great Pieces are commonly dead Trucks ;, ſothat cach Piece may. have little 
or noplay. | BTR ; ws, # 

| cinta any thing ſhould-give way in foul weather, then with all ſpeed diſmount * 
the Piece as ſoon as poſſible you can, for fear of furcher miſthief ; for which purpoſe 
put inhis way as he runs from ſide to fide , Rugs, Pillows, Beds, &-c, and fiend 
ready with Crows and Handſpikes, and with Tackles, to hitch or ketch him cloſe and 
faltro any Ring by the Ship fide , or ſuch other phace as beſt preſents. As for the 
length of the Tackles uſeful, it is uſually known thus, ſee how long the Piece is, 
and make the Tackles four times as long, and let the Britchin be twice the length of 
the Piece , and ſomething more. The manner of drawing of Pieces by Man and 


_—_—— 


H- - G&HAP. VIL GE 
Lo Grove oz Examine the goodneſs of a Piece of 
D2dnance, whether it be Flawed, Hony-Combed, 


-*Crackt, 'Chamber-boz'd, &c. With the difference 
of Common, Legitimate, andBaſtard Pieces. 


. 


F. remains neceſſary for this Chageer to treat, or thew.the way to know, whether a 


Piece-be- ſerviceable or no , which is uſually done in the firſt proof by Powder , 

- \which we- interid not to Write of here , having mentioned it before , and: more 
will: be: ſaid, when we have ſhewed the compoſitionof Powder. That knowledge of 
a Piece we here intend, "is re-examine 2 Piece , - bought, or to be taken into Service , 
whetber-good-or ſerviceable , or out of many Pieces to make choice of the beſt , or 
ſuch asare freed from :holes, flaws; : cracks, 'honycombs, &c. And firſt to know 
if a Piece befree fromicrack ; or have holes through , takea long ſtick, longer than 
the Piece, made of a Hoop-ſtick or otherwiſe, ſlit it at one end, fo that you may. 
put a ſhort peece of Candle in it , thenlight the Candle , and pur it into the Piece, 
and ſo-putting it-along ealily , whilſt anorher laying his Eye cloſe to the Piece, do 
go alo ecquly with the Candle, - until the whole Piece be viewed , and ſoby help 
of theLight withinſide!,-the Eye without ſide will perceive whether there be any 
Flaws,. Cracks, &e. 1 | | | 

This may bedone by the refleRion of the Sun beams inat the Muzzle ofa Piece, by 
help of -a Looking-glaſs, or polliſhed Steel ; but many timesa Piece may be Flawed 
or Hony-combed,and cannot be diſcerned through the Piece, and then the beſt way 
to find them out. is, thus; make the uſual ſeaxth with two or three Springs , or in 
caſe you have themnot, bend the Iron point. of a Half Pike, then pur it into the 
Piece up to the Britch end or bottomof the Cylinder, turning it round carefully and 
gradually, as you-pluck it out, andif there be any Honey-combs, Cracks or Flawes, 
the end or bended point of the Half. Pike will ſtick or catchat them. | 

'To:know wherher the Piece be Chamber-bor'd, take a priming Iron that is ſmall, 
or a picce of Wire,  bendit a littleat the end , but ſo that it may go down at che 
Touch-hole, and put it down fo far as it will go; Thenat the Touch-hole cloſe by 
the Metal ofthe Piece , makea mark upon the Wire ; then gently pluck ir up upon 
ene {ide of the Touch-hole , until the bended point ſtop upon the Metal or upper fide 


ofthe Chamber ; and then make another mark upon the Wyer, juſt by the _— 
' | : ; ole : 
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hole; then draw out the Wyer , and the diſtance between theſe two marks, is the 
height ofche Chamber or bore of the Piece ar Britch : take che height of the bore ar 
Muzzle , and if this height ar Muzzle agree with that taken ar the Britch of the Piece, 
then is the Piece full bored ; bur if they differ, ſo much as the difference is, ſheweth 
the rapering of the Piece, and according to this muſt your former be made for 
your Cartredges. Thereis another way to know whether a Piece be Chamber- 
'bor'd, or Tapering, by thediſparting of a Piece ; which way we ſhall ſhew in its 
proper place, where we treat of diſparting a 'Piece of Ordnance. | 

Now although we have mentioned in the former Chapters the moſt uſual Fieces 
of Ordnance , yer, as I have ſaid , there are other Pieces which are longer, or 
ſhorter, which are uſed, and are generally called by the name of Baſtard Pieces, and 
they are diſtinguiſhed from the common Legitimate Pieces thus , The Legitimate 
Pieces have their due length of Chace, and are proportioned according to the true 
height of cheir bore. Baſtard Pieces are ſhorter Chaſes, ſuch as the proportion of 
their bore doth require}, and are therefore: called Cuts of the ſame nature of the 
Piece they agree with in the bore, as thoſe: of Demi-Culverin bore , are called 
Demi-Culverin Cuts,c; There are a}ſo Pieces called Extraordinary, which are ſuch 
whoſe Chaces are longer than 1s uſually for that bore. 

Now we have well and duely underſtood how , not only to make, but alſo co exa- 
mine and provea Ptece of Ordnance, in the next place ſhall follow their uſe, ſer 
down indue order : Whereinfirſt'risneceſſary for us to treat ofthe nature of Gun- 
powder, and its various Compoſitions, with the. Materials. neceſſary rhereunto, 
and afterwa:d ſhew its uſe. | h 


Se 


CHAP. VIIL 


Of the Materials uſed in the Compoſition of Gun- 
poWner ; and'firſt we Will treat of the Pziginal 
of Salt-Peter. ad «On 0 


I is bulieved by many in:theſe latter times, that the Salr-Peter now in uſe, is not 
the Niter of the Ancients, but a new Invention uſed or; found out for rhe Com- 
polition 'of Powder ; And that theirs was only a Nirer generated by nature , or 
char Salt- that is coagulared of it ſelf, without any. humane . Artifice,in the 
Caverns of the Earth, from whence they; took it which nevertheleſs they 
divide into: four different Species , to wit , Armenian ,. Afﬀrican', Roman , and 
Egyptian; and this Egyptian holds its name by a certain Region in -Ezype, .in 
which is found great abundance. Serapian delivers to us , that the places from 
. whence they . drew their Nicer were all one and the ſam?, like them where common 
Salt is formed, in which the water running doth congeal, and condenſerh like a 
yulgar Stone; from hence came it to be called ſtonitied Salt,, or Sal-Perer. The ſame 
Author doth affirm, that Niter was found of divers colours,.,v:z.. + White, Reddiſh, 
Livid, or Lead-like, and all other colours it was able. to. take ; he faith likewiſe 
chat it was found in different forms; for ſome was found fuil;of holes. or caverns 
like a Spunge; others on the contrary were firm,cloſe.ſollid, ſhining,and Diaphanous as 
Glaſs, which being let fall eaſily will fplir in thinleaves , and 1s fryable in beating z 
and fromits various appearances is judged its manifold vertues, in one more powerful 
chananorher, which is known by its operation. 
Ddd From 
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| - parric arly if we c 


"Fram hence we ſee that which is to be found from the zeſtimony of the beſt received 

- Authors about the Mineral Niter , and in.none- js any. mention made of Artificial | 
Salt-Perer, or ſuch as-we at preſent make uſe of generally, which is called properly 

Sal-Peter , Sal Nitre, or Haliniere ;\ yetis there yery little difference between the 

' Natural that uſerh robe brought to us , Ac 7 ey Art ibcial, for if we compare the 

' veriues:and pjcentions of the one, we ſha 7 hem jn our uſes no way. d ffering , 
as Scaliger teſtifies , Jayingthat the Ly ter is not. much different from ours , 

gi og Its tenui fubcil part, - .- 
-Fhert&:is of the ancient Niter fo _ the ſuperficies of old Walls, expoſed to 

| the humidity ; ; but: particularly i inCellars and deep,Cayes, and in covered Vaults , 

it reſembles perfeRly a certain Brine ,.or | white Gelly, or fine Meal , or in more 
proper;ſpeaking, tra ani and is many times white:as; Snow ; and this thus had, 

. thevertues are ro be conimended, - which. I.my ſelf have taken the pains rq.colle&, in 

the imiration of many athers which I haye. rd ſeen; which if now it be delired to 

potpyee this Salt vraemine® gg method of our Art , It: will be cangealed into ſmall 
iccle-long Chriſtals like Uicles , and irwill be like that of the Ancients, . But as 
*cis impolſible to find fo great a quantity.,..asthe continual uſe doth conſume , and 

neceſſiry doth excite to this a or the ſupply 6f all Wars , which have been greaz , 
andinfew years conſumed: matty 0:00: andyaſt- places of 1 the Univerſe : We are 

rherefore conſtrained to this. new ſubject , :and are forced evento ſtudy and invent 

in theſe latrer ages a new: way 10 loop the want of the former, which being . made 
wich:much labour and induſtry fr ome boyels of the, Earth , and then purified 
and waſhed divers times to ſeparnce it it from its more groſs and Terreſtrial parts, 2nd 

_  takenfrom its firſtcrudity, that its may ſhew its likeneſs of its Mother , it is in the 

ens ON purified and brought ro ſuch a height, that it differs nothing ro he 
of the rm and yertue of the ancient Salt-Perer. © —- 

Wherefore if I may be admitted to ſpeak my thoughts uponit, I ſhall ſay openly 
and plainly, leaving none in donby; the Ancienes did, indeed find natural growing 
Niter, whichcame out of it{lf atthe tops of Rocks, filling the cleftsand holes, and 
chere, condenſing into ſmall Icicles, ic hardens and petrefies. This Niter is 
natural, hat ſince Arc. is the Imitator gf Nature, as *tis allowed by all, then you may 

think it , if we can by a lit _ aid, 'be hold yo fo g's pap c 

t CLio I'ma to lay 1t) Juch as fha 

ſurp | by _ the more pee ore wth £ D. xe TERS y fee an infinite of very 
Works broughr to light , after a (= and painfa a7] which is notper- 
nature.to imitate, alt ugh ſhe' did imploy at. the beſt all her fecrer and 

our Sh ae come to perfeQion. It may. from hence ,herefore be concluded that 

e by the AG ofite, is ſuch as ts every way /agreeing wick thit-of the 


ts, reap wy differing one from tho'other ;* lly as to: thoſe nſes we 
here:* For iFaccoxdit to our method given in the nextChaprer, Tdareaffirm, 
| triefy iftare che fiarural, bur the: more,” if it be purified and 

{vo that at [aſt ir willcome' to be more. excellent than the An- 


« which plainly feen arr mnt. way | of puritying 


Sat 

pon. Salt or Sp , Whichb tis'ſo purged , "thay ir comes rode fav pyrer 
kno than 'twas - inirs firſtnaturaf dre. Andithis we d6 ſuppoſe to be 
ſufficient a Ne 6 or reaſon, for us to jadge- thar '6ur-Artificial Salr-Perer is not 
$i Edony' moreexcellent than whe narurat”: Which being thus allowed , 
ns do obeerea] the propervies of Niter,/ andſo paſs to irs Aetificial 
preparation Cobark/ tp Age! y and noiſe it makes in the fire; -which 
would Key tobe c cars yip ty 2t it holds in ir ſelf; which 

we catinor allow, of,” butrather des e otherwiſe if the Earthy part - were the 

fabje&rbarmade it make ſuch noiſe,” then the Fareh ir ſelf might be :2djudged 16. 

wake a far greater noiſe , feeing it is alſo mixed'with' this: Element; 'and yer wo 
find it cracks nor at all , being putinthe fire'; *rhereforeby conſequence rhis'reafort is 
void. Well'then, is it of its rarity; which Ariflotle calls tyauirye and; nppimen, 


,Thiscannor paſsf for atruch,ſince daily experience d doth let us ſee that the Mulrovms, 
or 
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, | or Toad-ltools, and many other things which are''of a moſt rare thin nature , yet 
make no noiſe when put upon burning coals. Neither is the hardneſs that is 
joyned to theſe more ſubtil parts, the cauſe 'of the cracking ; For we ſee thar the 
Pumice-ſtone will not ſper nor crack , nor make any noiſe in the fire , although 
it be of a ſubſtance ſufficiently ſpungy and hard. There muſt therefore be another 

_ thing that muſt be the cauſe of this ſpetting , and all the.noiſe that is made by 
Nitre, when it is embraced by the fire, The Divine Precepror , inthe 12 SeQtion 
of his Queſtions faith, rhat the Salt cracks in the' fire , becauſe it cantains init much 
moiſture, which being attenuated by» the fire , and rarified in a high degree , con- 
yerts all into Spirits, and an Airy nature , For in it there is contained more of 
a Spirit, than watery matter, which being brought to the fire, the two fiery Spi- 
rits mutually attra& each other, and joyning together , do become Maſter of the 
leſſer part the Water ; for the fire of the Niter berng fortified and put into ation 
by the conimon fire, the Water' is conſtrained from its bonds , and can ſtay no 
longer there ,, but muſt of a ſuddain depart, and in its way , by the violency of 


its departure, overthroweth all ſuch obſtacles as come in its way : And in this ation | 


che external” air being ſtrongly and violently agitated , by their refraction, ir 
| breaks with impetuoſity or great violence, and from thence by conſequence follows 
that hideous and fearful noiſe which commonly and ordinarily happens, in the com- 
buſtion of Salr-Peter, and other Compoliions mixed with ic, whereof Salt-Peter is 
the greateſt part. 


CHAP. IX. : 


'The way. of Preparing Salt-Peter from a Ni- 
trous Earth. | 


He Earth and matter of Salt-Peter is found commonly in great abundance, in 
obſcure ſhadowed places, where no Rain nor any freſh water doth penitrace;, 
nor likewiſe where the Sun by his rayes can communicate his heat; it is likewiſe 

drawn from Horſe dung under 'Stables, and from covered places where- greatand 
| fmall Cattle. are ſhur-up ; likewiſe in ſach places as men uſe to piſs in, ot Fiaeles 
or the like places; or in places where has becn made great Fights, or where has 
been laid up togerher many dead Bodies, and earth thrown upon'them : For froth 
thence in fewyears may much. Salt-Peter be drawn. I ſhall declare three ſeveral 
wayes whereby to ground your judgment with more. certainty, concerning the 
goodneſs of the place from whence one would draw the Sale-Peter , which, is 
moſt neceſfary to be known by all Salt-Peter men, or ſuck as intend ro mannage 
theſe Aﬀairs.' © - Ss | EO 
The firſt is, that ſuch Earth as you ſuſped to hold Salt-Peter , be pur upot the 
Tongue, and if itprick a little ſharply , it is a moſt certain lign' you will not loofe 
your labour in raking it to task ; but on the contrary if it be not biting , or a little 
corroſive, it will not well anfwer your money and labour in preparing of ir. 

The ſecond way to know a good Nitrous Earth is this : makea hole in the Earth 
with a ſharp pointed thing , either of Wood or Iron , and in ir put a peece of Iron 
_ reqhot ; after having ſtopt the tiole, ler it ſtand unril ir be quite cold , then draw 

it out, and if you find alittle after about this Iron ſome Citrine marks, inclining a 
little after to a whiteneſs , you n&ed not doubr that earch ; but further aſſure your 
ſelf *ris very good to put to-work. | 
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_ he ſecond time 


the Cauldron; to prevent that danger , haye in readineſs other Lixivinw, made 


--\ The third way Is, throw a little-of that Earth'/upori:Furning Coals', and if you 
perceive.it make any noiſe. , and that ir ſpets in the fire ,, or that:clear and ſhining 
ſparks come from/ir, you may from'thence judge that that Earth holds a forcible 


- _ -marxcrof that narure. X 


- >." After you have' found a proper Earth to draw Salt-Peter from:, and that by ſome 
of theſe proofs you have teſtimony ofits goodneſs and worth , let be taken of it a 
;grearHuantity, or as. much as you pleaſe, ler ir' be: carried to a place appointed 
tox.:this purpoſe, then prepare ro burn a good quantity of Wood, either of Oak, 
Aſh, Elm, Maple; er-other ſorts of bard Wood, that you may*have Aſhes, then 
'take-two parts of theſe' Aſhes, one part of quick Lime, mix them well, and pyr 


. this mixture by it. ſelf ; for ſuch-uſes as I ſhall ſhew you anon. 


Take then Veſſels! of, Wood, or Pipes, or Hogſheads cur in two-parts , for they 
muſt be able ro hold a good quantity of Water, -make' a hole at the*bottom about 
one: or two fingers breadth , put ifto the hole a ſmall wicker thing, or you may 
whelmover it at» Earthen Diſh, after put Ruſhes all over the bottom'{not excepting 


* the*hole) or inits place clean firaw; this Veſlel being thus fitted, diſpoſe of it in this 


manner ; Set it-ſo, [that under may ſtand a leſſer. Veſſel of Wood to-receive the Li- 


' qQuor-that ſhall diſtil down from the upper Veflel; after par into the upper Veſſel 


about the. height of -a hand of this Salr-Peter Earth, which has been before for ſome 


time drycd'in the Air -- upon this Earth put the beight of three or four hngers of the 


mixture made cf Aſhes and quick Lime , and then again of the Salt-Peter Earth , after 
of the Aſhes about the ſame height as before ; and cyntinue this faſhion , putting 
Earth upon Aſhes, and Aſhes upon Earth,, until the Veſlel be full within a hands 
breadth at the cop,to hold the Water that is put in , this done put upon it freſh Water 
as much as ſhall be neceſſary, viz. ſo much as muſt ſurmount the Earth two or three 
fingers breadth, and look _ that it paſs through all the Earth , and run drop by 
drop through the hole at bottom of the Veſſel into the Tub ſtanding under , and you 
thall have a Nitrous Lixiviam, according to the quantity of Water as you poured 
into the Veſſel; no you judge is too little, you muſt reiterate the infuſion, and 

alſo the water paſting rhrough the Earth will carry with ir a ſub- 

k | 


 ”Thisdone, pur allthe Zix:vizminto a Xettle of a ſufficient bigneſs;, and ler it be 


If 
by. it {elf;}. into. your. Copper as. before ,. and. boyl it , up 
af 14 | lh fbeconſumed , ot ki begin to. thicken a until 
pert alitleupon aſtone or pe ofboare, it do immediately congeal. : 
"Thengake it from thefire , and when 'tis a little cooled, pour it as before. into 
0/3 Pines or Boles, and'putinto-each abour.a hand in height ;.then cover each 
Ve eh courſe: cloaths., put-ir into a cool, place , 3nd two or three dayes after 
you; will find yout. Salt-Peter congealed and thiuſt rogether in ſmall Chriſtals , like 
tranſparent Ice, ticking to the ſides ofthe Veſlel,, and likewiſe upon ſome ſticks for 
chat purpoſe, providedrhe rinds, being raken off and. placed in rhe wooden Veſſclsbe- 
fore Fes pouring 4g of the Liquor ;. get. diligently together the Peter ,. as well that 
which ſticks to the {ades.of the Vile, asthat to, the -ſticks, _ in, a:Veſlel of wood 

per; to receive it ,,. and cover it, and:keep it-dry. . The remaining water you muſt 
b pgs before, not forgetting to ſeparate fronts. reſidence... _ . ... | 

il{t ris boyling, it happens ſometimes that the Liquor, may riſe-and boyl over 
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is diſſolved Roch Allum, allowing to every hundred weight of Lixivium, four pounds 
_ of Allum; and when .it begins to+riſe, pour in a little of chis from time to time , 
Andby this means you will ſee that the water that was haſtning to come over , will 
fall down; and that the common Salt and more terreſtrial part will fertle to 
the bottom.” | | | 
The Earth remaining in the Wooden Tubsfrom whence the ſalt was drawn , muſt 
be put in ſome cover'd place made for that purpoſe, where neither Sun, Rain, nor 
any other water may come ; and there it muſt be ſpreadall abroad about a foot high - 
Then you muſt have in readineſs Horſe dung or the Excrements of all ſorts of Beaſts, 
great and ſmall, and pur off this upon the other , about the height of three or four 
oot ;; then take all chat was skum'd from the Lixivinm in boyling , and the water 
that is left and will not ſhoot, and the bottoms that are left in the wooden Veſlel, where 
the Salt-Peter did ſhoot,and throw them away, as hurtful and uſeleſs, upon the Dung- 
hil ; throw likewiſe every day, or as often as you can, the Urine of men, and ler it lye 
two years , and youſhall have your Earth filled with Salt-Perer as before , with a 
greater aboundance : You may likewiſe throw upon your Dunghill , che Horns, 
Claws, and Hoofs of Beaſt, and then from this Earth ic will be very ealie to draw 
good Salr-Peter by the method we have preſcribed. 


up ——_ __ 


CHAP. X.* 


Lo Clarific and Refine Dalt-Peter. 


 T*Ake as much Salt-Peter as you pleaſe , and being put in a Copper , pour upon 
| it ſo much fair water as will diſſolve it, that is about eight of Water , and 
three of Salt; and pour uponthe ſame of the former Z5xivium, prepared of Aſhes, 
ny, andRoch Allum, boyl it upon the fire tinti] all the Salt-Peter be dif- 
ſolved; that being done, have in readineſs a Veſſel of Wood ſufficiently big , and fo 
diſpoſed, that another may ſtand under the ſame : which muſt, before it be ſo ſer , 
be peirced inthe middle , and the hole covered over with an Earthen Diſh; Let the 
uppermoſt Tub be filled five or (ix inches with fine clean ſand; then let the Tub be 
covered over with a courſe cloath, and pour through the ſame into; your Sand-Tub 
our diſſolved Salt-Peter ; and ſo it will diſtil by little and lictle into the Veſſel which 
ds under, and ſo paſſing through the Sand , ir will be diſcharged of all ics 
 fuperfluities , and will leave the moſt terreſtial part , and ſuch as is uſeleſs, in the 
' Sand , which water again put into the Cauldron , and boyl it up as formerly, until 
it may be fit to congeal , andinthe end pour ir into wooden. long flat Veſlels as 
before, and in two or three dayes twill be ſhot into Chriſtals as formerly ;. which 
if you would have purer , you muſt reiterate this work once more, or you may put 
y_ this Peter, Lyme-water , filter it and boyl it up accordingzto Art , and it will 
ure, ; . A v3 c 
| Salt-Peter may be purified thus; put your Salt-Peter ina Veſſel of Copper, Iron, 
or Verniſh't Earth (TI like a Crucible belt) which being put to a ſmall fire , augment 
it gradually until all the Salt be melted and boy['d , then take common Sulpkut finely 
pulveriſed , and throw it. upon the liquified Salt-Peter , which will quickly take fire 
andburn , and by the ſame means conſume all the groſs and - viſcous humours, with 
the terreſtrial Sal remaining uſeleſs amongſt the Salr-Peter, before the reQification , 
beſides you may reiterate this work by putting on freſh Sulphur many times, until 
ſuch time all the ſtrange humours bequitce _ ; inthe end, the Salt-Perer being 
ec we 


of three parts of Aſhes, and one part of quick Lyme, as we ſpoke before; in which 
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Ho oy Sale-Peree | 
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ef Hled 2hd wel purified poi ivupon well poliſhed Marble or Plates. of "OY , 
Chan <rglazed Eatth;  and/lef it cool, and you will have a. Salr-Perer con- 
pedſed lion end incolour ndtrdnc rrue Alabaſter. 


-I97E 
{ Wes. ti; [Fs 


— & ; "1 
nm . tray YH 21 LE ;F 0M 
4073", 18% Fitte >f[1125! 
. devbe 200 7 -c HAP. XL. 
A541 G3 1 | 
2130] T9 do tics «2s 


r Pe [made without any beat- 
nM " by 0 AUS of Gun-powder. | 


28 25 Noi to 2m (13 9415 6,45 wc ak 26 (197 Ti 

Alper wal cult HE i wy inuſtbe! iy £Kerrle ; apo a ſuthace oth a Gi 5 then 
wk: gal ws toſuch a'depree of hear,” yntitit begin 
we and. Armin - yn Salt Keg, ro Toſe irs hamidity; and obrain'a 
OF and fo keep continually flirrii igir with * wooden or TronLadle;*for fear 
it ſhould return into its priſtine form , and hereby will be taken away all its fatty 
{ that may be commixt. This being done , pour ſo much- water into the 
Kettle as will ; cover the Salt-Peter, and when it ſtall be diffolyed, and it has 6btained 
the conliſtence of a thick Liquor . then with a wooden ſtick or Ladle keep continually 
.Nirring it without any intermiſtion , unril ali its hpmpigiry be eyaporated , and all be 

ce ts into moſt dry white Meal. ; \ 
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* Ooh mare of this. Flower, which you may: bad upon Fa 
AJ Surface arydyeerigg —_— in moiſt places under the Earth;:.you may 
alſo fhake proviſion" with'a certain Salrwhich fticks:ro/Lyme, or upon ruinated Walls , 

which Peter; '6ne- Sara; a- Roman:took notice: of ,: was: alwayes :;well practiſed at 


 Brukblls im "Brabant; ''ds' he confeſſerh. in his 6fth Book of Artillery;; :Chap.4.9. 


Firſt, ſee how much'Salr-Perer matrer you have ; —__— one fourth part-ſo mach 
of quick Lyme ,/'pour-uponic warm water, boyl it and clarifie it according 
to cuſtorh;; then:pur «your Sak-Pereri matter intoaTub.witha tap:inct and a little 
Earthen'Diſh befors the hole of the rap within , pour into this Tubthe Lye ,-and ſtir 
it well-with a ſtick nur /allthe Salt Perer be diſſolved i in the Water ; then let it diſts] 
leiſurely into a Veſlel that ſtands under the tap ; andat laſt being all diſſolved and run 
our'; pat this warerinto aKettle , and boyl ir over thi bre;, until fo-much-be con- 
ſyrned; thatrhe reniainder being dro hou upon A Tyle-ſtone or'Board,; do congeal., 
and beof hardneſs'; bur'not ma, hard ;-for if it be very hard , the water is burnt; 
but if 00 ſoft ; , notenough. When? tis well boyled andſcummed, "rake | it from the 
hire, and proceed vith ir as in _ tentliiand eleventh Glues, | 


-"jf 
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T be Compleat Gunner. 


| CHAP. 'XIIL 
Howto examine the goodneſs of Salt-Peter. 


Ut upon a Wooden Table, or any clean and ſmooth Board, a little Salt-Peter ; 
. then give fire toit witha live.coal ,. and gþſerve theſe Rules. following , viz. 
_©'If- it make the ſame noiſe in burning as the common Salt doth when it is thrown 
uponlive coals, it isa {ignit holds, yet much common Salt. | 
_ If it holda thick and fat ſcum, it is a lign tis fatry and viſcous. - 


' Tf after the Salt be conſumed,, there reſteth yex craſs and. filthy matter upon the 


board , it is an infallible fign char the Salt contains, yer a quantigy- of earthy matter, 
and ſo much the more, if you {fe much dregs.:after the combaſtion of the! Salt- 
Peter is paſt ; and therefore the les powerful and active. Wh: 346-1408 
' Butby contraries, if it render acleer long flame divided into; many ſtreams , apd 


bod 


that the ſuperficies of the board remain neat without any filth ; or that it be conſumed 
fo that nothing is left , but a white clean aſh,: without making much noiſe , or great 


wrembling, You may then concludethar the Salt-Peter is go0d,-and well cleanſed , and 
inits perfect preparation. - | (Sets Tk EE, 
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i. OSA NET 
The true way to purific Salt-perer, and ſepara- 
ting it from all offending and ſuperfluous mat- 
fer; as common Salt, Uitriol, Allium, and 


- fatty and viſcous humours; .. 


. 


T*Ake Two pound of Quick.Lyme; Two-pound of common: Salt, One pound of 
| Verdigreaſe, One pound of Remar Vitriol, One pound af .Sal-Armoniack, bear 
them all rogether ; after put chem into an Iron Veſſel , and pour upon them a. gogd 
quantity of Vinegar , or in default of them,, good clear water ; and make a L4x:i49mms 
* which you ſhall ler rarifie and. clarifie of it ſelf, ſanding the;ſpace of three dayes; 
after put yur Salt-Peter in a Kettle ; and pour uponthe ſame as much of this Z:x+ 


_ vinm as will,well cover the .Salt-Peter ; put it upon a fire ſufficiently moderate at. 


Grſt , increafing ic until it boyl to the conſumptionof half ; rake it- then "away from 
the fire ; and ponr it by gentle inclination into-a wooden Veſlel, ; andthrow away-all 
the dregs and Salt which remaineth in the bottom of the' Kettle. : | Thar done , let the 
Salt-Perer water-co0l, and continue your preparationas we. bave given before, gphere 


we treated of refining Salt-Peter. 
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CHAP, XV. 


How-focclarifie common ' Sulphur, and to know 
- its goodneſs. . 
K 77 E experierice 6ften; and Without contradiation , that not only Salt-Peter is 
V: | filled witheerreltrial qualities, but Brimſtonealſo, whichis not only of a far- 
ry & certain oleganious humour; bur likewiſe a noyſome quality which is in the com- 
und, common to-one&and the'other bf its: marters 3 from thence” (if we delire to 
& curious ifour work)! wet judpge it nay be, Sepery to purine aolpoor , and to 
procure to'it-by pawer ef clarification, a naturermoſt ime,” fubtile, ery and 
volatile. Theorder and method that ought to be uſedin this, is thus, in Veſſels of 
Ironor Copper, melt your Sulphur with a very getitle fire over Coals, well lighted, 
\ wo#s burr rand un is melted with a Ladfe;, $kim neatly off all that riſech 
6nthe' top and {winimeth upenthic Sylphutr ; *then'tiot long after, let it be taken from 
che'fixe;' and trainedttirough a doubleL,innen Cloath into anorher Veſfel , pouring 
#4Drouph at leiſure this all the Oyhe matter 'and <taffy fubſtance' teinains in the 
Cloath [i bur underin the Veſſel will be a pure Sulphur , ſuch as*we have before 
ſpoken of. _ i 
To know the goodneſs of Sulphur you muſt do thus : Preſs it between. two Iron 
plates , that arehot , and if in the running it appear yellow , without any bad- 
odour , and that which remains be of a reddiſh colour, one may believe 'tis natural 
" andexcellent ; ſo likewiſe 'ris # gogd lign ; if when tis ſerion fire, ir do freely. burn 
all away, leaving little ornor tmiztrer;” "For if Sulphur be pure and good , 
we dofind that there is ſuch a ſympathy betweenir and fire, that the fire is deſirous 
of the Sulphur for its nurrimenc, and, that ecciprocally the Sulphur is pleaſed like- 
wiſe to be: thus devoured and confirmed by the Element of fire ; fo that if fome 
ragment of -it be put-about ſame pieces'of Wood *if this ſhall feel the fire ar ſome 
diitance , it ſeems as if it d; AtrraRit-20-ic ſelf, and doth ſometimes unawares at 
* 7 Liſtance carchi'or' take fire } if, greatcare be nortaken. 
There is a certain kind of Sulphur which will not burn ſo -freely as other Sulphur, 
nor fendforth any ill ſcent , but being-purt 'upon' the' fire , melts' no otherwiſe 
thancommon Wax ; and this Sulphur is found abundantly near Mount ©£tna , as 
Carniola of Libavius reports, in his firſt Book of the, Apocap.' Hermel, but this: Sul- 
phur is-commonly- red;;"as' alſo is' that which is fognd in the Heil des Heinz ( as 
Agvieola'taentionsinhis firſt Book; len 22.) And tiponthe teſtimony of Zobz 7ob1:- 
fſ@t, :Adm. INat® Olaf 4Chap. 13:'Sdlphur is found likewiſe of diyers other colours, 
as pale; Yellow," Green; 'asis many times to be ſeen and found ſticking about Stones 
and Rocks: So, that a man may; without any great difficulty, take it from thence, 


and makeit into a Maſs: | _ | | 
__ Thats: which is-clear; perfectly" yellow, not very hard, nor roo much ſhining , 
is. che yery-beſt. Yet there is anorher Sulphur which looks greeniſh, and bath never 
paſt;the fire, and this'is called Sulphur YVivum, and by ſore Virgin Sulphur, by 
reaſon: Women and Maids had a cuſtom to compoſe with it a certain f#cus or Paint , 


withghich they uſed ro adorn their' faces. 


CHAP: 
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CHAP. XVI. 


Of the third pzincipal in Compoſition of Gun- 
ÞdWrer, viz. Coal, and its Pzeparation., 


IN the Month of Acay or June , whenall ſorts of Trees are calie to peel , by reaſon 
in that time there comes out a fap, and they are fuller of humours than at any 
other time of the year , Cut then a great quantity of Hazle or Aſh, the length of 
two or_three foot, of the bigneſs of half your fiſt, taking away from them with 
a Bill all that is Superfluous, then take away the rind likewiſe ; and of theſe 
make little bundles , and make them very dry in a warm Oven ; then in a- place 
| Choſen. for that purpoſe , that is plain and even . ſet them upright one by another, 
and ſet them on fire; and after you ſee the fire well _— and that the fire hath 
reduced them ail into burning Coals , cover rhem cloſely and diligently with wa- 
tered earth , ſo that it may have no reſpiration , or that no Air may paſs in; then, 
- the flame being thus ſtifled upon the Coals , they will remain pure and whole, with- 
' out being charged with much Aſhes , then 24 hours after , you may take them away 
and keep them for to ſerve youin your bulineſs,, and pur them to ſuch uſes as we 
ſhall write of hereafter. 

But if you have occaſion for a ſmall quantity only , take then of the Arms and 
Limbs of ſuch Trees aforeſaid , | thar is of Teil wood; of Juniper, -of Aſh, &c. Cut 
them in ſmall pieces, and dry themwell; then ſhurthem iran Earthen Veſſel , gnd 
late the Cover on the top with Clay ; then-place Coals round aboat the Pot , and: 
| ſet it be allcovered with Cols, leaving them {6the fpace of a good hour ;continu-- 

. Ingthe fire all this while inthe ſame degree of hear; ar laſt ler it cool of it ſelf, and, 
when 'tis cold, open the pot ; and take out the Coals for your uſe.” | ©; = 
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Lhe wayes of-Compounding 92 Making Gun- 
_ - poWder, | no RR Reb 
 PHe wayes' of Compounding of Gun-Powder haye been fo commonly knawn , 
T that nor only ſuch as are converſant in-fireworks do underſtand the fame/, bur 
others alſo :' ſothar ir is made a parti. ular Trade : nay, that which is onny 8 | 
the Countrey people in Polonia have leatned to prepare ic with their-own; hands, 
without the uſe ofany Artificial Engine, or Chymical Veſſel, For I haveſeen many 
of the People of Podolie, and the Ukrains, which we call now the Cofſaquer, who pre- 
pare their Powder quite contrary to the common way, or that which is uſed by Fire- 
Maſters. For they put Sulphur, Salt-Peter, Charcoal,all together in an Earthen Pot ,a 
certain proportion of each , (which proportion one to the other they haye learned by 
experitnental practice) upon which they pour fair freſh water ,. which they boy! 


upon the fire until all the water iseyaporared , and the matter become thick ; _ 
Ds * . Ffrf chey 
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they take it from the kre, and dry i it in the Sun : or in a ſoine warm place, As 2 ore. 
or the like ; then they paſs ir through a Hair Sieve, and reduce it into ſmall Grains. 
There are others that take theſe MaxEr1als, and grindrhem upon a ſmooth Hat Stone , 

_ or aſmooth Earthen Diſh ,” and then. having motſtred it , by their Skill they bring 
itinto Grains ; which powder brought to this degree of perfeRion, they ſerve their 
 occalians- with as, much auullit Tit okx , as.if it had, been made by the hand of 
onet 7:40 moſt In wy WE nder-makers egy p 
 Irismm more 'of . theſe ſuperficial wayes ; but 
come to the A do fc Norte erloe 1s eg ſpeak x and uſually ye inthe ain 
of Gun-Powder : It ſhall likewiſe ſuffice me to propoſe in this Chapter ſome Com- 
he Joſt EXC ;and jef MpRreyd s, whichare theſe, 
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Coals 24. Codd Coals..., 1 .. .8 
UNE eff wt 1 {0.0967 = Bro 
Yourmuſ eſe 695 0 ms Ears fo Cannon or Muſquet 

ith fairy eur Vine IFgar. or with: Agquavite ; 

Jou. wanr; PitobRapderit cron hore Allo ent, you-ought to: 
ſigniampſevaralitimcs ey in a tier Morien, anith chiofollowing Tra 

| a Watetiditilled{drom Rincds of Oxanges, Giirous,,gr.Lemona, by an Alymbeck, or- 
any. other Chymical Nellalavhen ie ex) | Þgaten;an ye brayed 3 24. hours, and} thea 

inthe end reduceit-into very fine ſmal Il grains, 

ALiquor for this ole may likewiſe be made of twenty parts of Aquavite, 
and 12 parts of diſtille of Whitewine, and four parts of Spirit of 
 Salr-Peter-, and-two' parts t Sal-armoniae, - and one part. of Camphire diſ- 

folvedin Brandy-wine , or reduced i into. Powder with powdered Sulphur, or redu- 


ced with Oyl of ſweet Alm 
To Corn Powder well, CR Iaiks Site ith 2 Bottom of thick Parchment, 


made full of round holes ; then moiſten the Powder that muſt be corned with its 
_ water, and makeit up j Poles big Ab] which por 5M he ys and with it 
put#yagdetFBowi : 0.done ;* ijft theYowder 1o ,” as the Bowl 
nor Nr Sieve, may __ the Clodsof Powder, and make 1 ol r pals through 
thoſe. little holes into Corns. TWef fa: 

It is obſerved by Fire-Maſters and Gunners, that Powder when i it is - rocky is of 
much greater forge and power, than inMeal ; from hence *tis concluded, that powder 
whervtis purditoia Pigceof: Otdnande;'ought not:te he.preſſed, or- beaten-homergo 
hard inthePiece þ4fonthereby.it:willlooſcirs' form, of grains , and:thezeby;looſeth 
_—_—— te{trerigch chat jc had; add isthereforg. 8otable'to throw gut the- Buller 
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K Now fir{t that all the blackneſs which yoo ſce.in Gun-powder comes from the 
Coal; not that this colour is abſolutely neceſſary to be conjoyned to its nature, 
or thatit is abſolutely neceflity.to be giveri t@it,for irs meliorating or making it more 
vigorous, this is not ſo; but by contraryes you may be permitted to give unto it 
any ſuch colours as you ſhall think fir, without prejudice gr hinderance of the Pow- 
der and” vertne of it. "For. if inſtead &!Coal you take | 
orSawdultwell dryed,' or 'white paper moiflned add diyed th 4'Stove and powdered, 
or indeed anFrorher thing of 2cotribuſtible'Hature;, or that is wal diſpbſed !torake 
Gre-(ſuch as you read hereunder) and to this'you may add'# colour according to/ 
fancie and pleaſure; and you will infallibly Ive a Powder thr will make the 
ſame Effect as the black powder. And for this purpoſe F ſhill ay down in this Chaps 
ter certain mictions , with which I ſerved my ſelf | many times, and therefore known 
ro be experimental truths. 
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Bo paid 5 * White Powder. ol ea 0 5AT 
of | 42-136 4430 AY J'3 .3VIOG 
- Take Sale. Peter ſix ey Sulphur ; one —_ of Sawduſt of the Elder Txe6 
well dryed and powdered onepound , theſe mixed according to the directions in the 
former Chapter, there will be made a Powder ofa white colour. Or thus, 
Take Salr-Peter ten pounds, ofSulphpr one pound, of the woody part when the 
is takenaway, Yo 6 PPD @c.;, Qrzhus,},14,, « 52 oils 
alt-Peter: ſixpounds,. Sulphup oge-po Of Fantax ca calcia” dui it be bioughy 


One.P 
ro2 2 whiteneſs , and hy Salt extracted'for uſe , one Ounce, rl 


Red. Powner. 


\Fakepf Sajt-Perer telyg Rarge! s..vh Sulphes; two parts; of Amber one. Parks: of 
£2 Sanders two parts, &c. Or, A 

Take Salt-Peter eight pounds , of Sulphur one pound , of wy nowdered Paper 
boyled up in a Water, wherein 1 Is Cingyer or Brazil Wood, and then again dryed, 


one pound. 
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6) 7 Sali-Petetel ons ban one ooimd:" Aeyied woos or. Saw-duſt ay 
ris *- with! lome Yours, then fryed G's mote of chil two pou 
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ten dryed wood, 
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Blew Powder. 


Salt-Peter eight poiinds, of 'Sulphar one pound , of the Saw-duſt of the Teil Wood 
_— in po gh Wine with OOne and after dryed and powdered, one pound. 


C H A Pp. XIX. 
Still Powder, 02 Powder without Noike. 


Here are Es 1" do Write many frnge things concerning this Still Powder” 
T or Powder, witho ur noiſe , or as ſome give it.the vows.) Deaf Powder , 


wh they have treated prolixly ; - the which I Uk not convenient tollo, by rea- 
whoſon by, ta tire the- Reader withany ſuch Diſcourſe-, as tends not mhch (4 Edi- 


' fication; I ſhallthereforeput down\errain mixtures, which I have. known to'be 
meet outs rnb ppeoret DR, 4d 56341 
as RE we. 2 


Take Common Powder two pounds, Venis Borax'0 one pound, theſe being well 
Foes.” 4/095 and RPO wa rs muſt me made” up into Corn 


a I ds , - $ o 
WW ER + af 


Second way, , 


| Sirens vnoderi two pounds,” _ Borax on pound, of us Calemitbrit 
halfapound, of Sal-arme zpound ; ins mix pnets 2nd make 


— Y—_ 


them up into Grains. oo TEE 


- Take comtmori Powder ſix "ounds, of Live Moles burnt in an Earthen Por, of Venis 
od Bronng pt mix MLUINOE, Fe, Sp 


[4 


3d pings 15 ' Fotirth way,. 


Take Salt-Peter ſix pounds, Sulphur eight pounds. and a half, powder of the Se- 
cond Bark of Elder Tree half a pound', *common decripitated Salr two. ounds ; make 
Corn Powder of theſe accor Mts the precedentorder, or accuſtom method. 

_ © Totheſeknowithings add hereathing whereof you may: make experience 
if you pleaſe, ir hos, or taken from the Books of Atthors:, without-any tryal 
made by #4 # which you may alſo find writtenin the natural Magick of Zeb Baprifl 

Porta, is inour Engliſh Tongue,” where he faith, rhar if you add burnt Paper 

in the Compoſition of Gun-Powder, or the double quantity of Hay ſeed well beaten , 

theſgwill rake away. a Sreatpart of rhe firengrh E; ny will hinger 4 it, from making fo 


great fiame and noile. | 
Some do fay that the Gall of a Pike doth the fade effe, "0 it be mixed and mingled 


withthe ſame, but we ſhall leave the belief of theſe things ro the faich of ſuch Authors 
3s haye experimented the ſame, . ot 
There 
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There arc ſome wiſe and knowing men in this Art, attriby te the cauſe of this 
noiſe, or as ſome do exprels it, this horrible noiſe, produced by a Cannon after the 
firing , not to the Powder , but to the beating and contuſion of the Ai 


which is inraged , or in a paſtion, by being ſo furiouſly endeavoured to be Rifled 


or choaked by a ſtrange and extraordinary movement, of which we have ſpoken more 
. atlarge inthe former Chapter, where we treated of Salt-Peter. Yet in favour of the 
Sons of Art , we ſhall nevertheleſs give you theopinionof Scalzger, taken out of his 
his fifteenth Book, in his Exer. Exoter. againſt Cardaz of Subtil. Exer, 25. 


Longe pejus illud cum ſonitus cauſam a bellies machinis editi, attribuis' Sal Petre , 
nan tenu:jſumu n 11 pulverem comminutum cavernulas amiſit. 


CHAP. XX. 


Lhe p2oof 02 Tryal of Gun-powder. 


]” is accuſtomary for men killed in theſe Arts, to try Ppwder three ſeveral wayes ; 
2 _ is, by light, by touch, and by fire : And firſt, for the tryal by ſight; 
it is thus, Ns | 

If the Powder be too black, it is a manifeſt (ign of too much humidity, or too 


npon a ſtone, you feel amongſt it ſmall grains gw or _ _ pu the 
s of the fingers, and do not yield to 


and perfealy well prepared. . Fs 24 76 1: 40D , Bf:3503.%% 
_ Tf after the burning of the Powder there remain ſome;black:marks uponthe Table, 
this then ſignifies thatche Powder contains too-much Coal;-which has nor been enough 
burn. Te, nor Of {35 1459) TENT. + 
If the board looks greaſie, then the Sulphur and Salt-Peret.is not enoughcleanſed; 
. andby conſequence ir rerains much of their terreſtrial matter and oyly natures which 
were naturally conjoyned to their matcers.. If zou/find ſmall graias,whie and Citrine, 
it isa teſtimony chat che Salt;Perer is not: enough cleanſed, and by conſequence it 
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| rorhiris much of its cerveſirial monde / ind <Peoranon Salt, and beſides, the Sdlphur 


hath novbeenwell powderrd;bor ape 137 goon, gg wirkehe two other tuatrers 
of irs Contpoſidon. | 7D retinad S007 "OF 2595 
*.:Kf two or three Cornsof Gurs-Powler be laid upon aPaper;, diſtgnr Hor 2 FY 
gers::bretith: une! foo:chother //21d/yowpur fire ro: them , if the fire'be pood 
and ſtrongz-rhey will firear-bnce; ant” ds wiltremain nogroſeneſs- of Brinifinc : 
or of SalsPerets, nor me thing buc4 white firoaky colourini the place where they 
were burne ,*:not. wilkthe Paper be-conched. If ſmall black knots, which will barn 
downward in the place where proof. i is na remain after firing , they do ſhew 
_—_ GRnpowder habh nor ough'o? Tory, and that" it is of little force or 
e TP RUttA 35 
Good Gun-Powder will not burn your band , ifit be ſer on fire there. | 
Gun-Powder that 1 Is yery ſharp or cager n aſt, is Not well purified, and will turn 
Amongſt many forts of Powder, to know the'bet, make a littleheap of every ſort 
at adiſtance one from _— roblerving well when-you fire each heap , which of 
themdoth ſooneſt take fire, which [gogeſt takes fire, ſmoaks leaſt and cleareſt, 
and = qe up cloſe and round, and leaves little or no [ign- behindir , is the 
beſt Powder. $ 
- There yi * invented; f for the tryal 'or proof of Powder , 
ters and Gunners are accuſtomed to uſe, which are ; 
deſcribed « at ; large by other Authors; therefore.we ſhall not here repeat the ſame; con- 
ring. likewil | 6 have found bycx jence a great-fallacy-inchefame-for tha: 
| i ame magpluge pRd quaniazies, hath raiſed the cover to 
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al blaiy” 26n oÞ | | 
wighZ 2c: 1% yy 7 104 39061 Em moy yI6TN 7 
at Quetedec tees tte hilt a; ated Fri ks fie 
ngth,and rhe force os it $a acquire in its ag Sorel Kt ſachas 
Ec aphe fort « 
p eoetdel by Ss. jo. ieniniſh thequytiry of SalttPeter, and 


Eon theſe! 4cedetirs do*Hippen' 7; that is, bybe 
| in- a m6 place long; for 1 Fr time the y being Perer 

Jett ro 10 tet, ard! returit Irito' is firſt 

it 5) origindl being” engendered of fyarer, 
ot-ob 2:certain Salitie clilnour, eres Folie other Sikes lis protiiced bf their 
pen wor Brines , doth at laſt, or ina long time, ſeparate Flffrom the Chal and 


a5 it\vas inthe Sripina?, *ahdTo aban- 
= -- the Stlphur* dE 61” Wool wr 
their weight, ſeeing thar no humidit that is attr ed, can beable to diflolve 

they: bug vactier* el nitirhy yz tHe doth To Fretiy, aj been: 

ous; '*: *0 PN& 9913f1 151 3191195 © 

the reaforsaloreſli£96u OY FR ed reftore the {treh! "of Gun- 
bong #2 alke>}- vr tligt futh | quite loft" ies forte , irs d i Tay be 
emended three + wayes, &c. viz. © 3 | The 
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. Thefirſt is thus, make aLye of two parts of Aquavite, and one part of clarified 
Salr-Peter made into fine Powder, of good Vinegar made of good Wine half a part , 
of Oyl of Sulphur one eighth part, and as mugh Camphire diflolved in Brandy , 
theſe put together, do make a 'Lixivinm , which muſt be ſtrained through a large 
Strainer ,. and then with it you may amend your powder that is decayed , by moitt- 
ning it with theſame, very often, and drying itby the Sun in Wooden Veſſels, and 
then putting it up in a dry place, free from any humidity or air , and then ir will 
not in a longtime again be damnified. Ire 
. Theſecond way to repair Powder is thus,examine how much your Powder weighed 
when it was firſt put into the Cask or Baryel , thenſee how much it doth now weigh 
afjer 'tis damnified (ir being farſt dryed ifir chance to be wet) then ſee the difference 
between theſe two weights, and add ſo much Salt-Perer to your decayed pawdey, 
thix.ic well, and-make it up into Corns again, and preſerve it as before. * 0 
- The third way to reſtore the frength of Gun-Powder, is ſuch as is moſt plain 
and commonly ufed amongſt the Powder-men.; they put upon a Sale-ctoath or ſmooth 
place or board , . a portion of damnifed Powder, to which they add an equal weight 
of that which is new made, and. then with theix hand or wooden Shovel they mingle 
x welt together; then they dry ir.in the Sun, and pur it up into a Barrel again', and 
keepit ina dry and proper place, _.- WT A: 
- +, Yet thereis another way may. be: allowed, but this is almoſt the ſame with making 
new Powder, and tt isthus, Take what quantity of decayed Powder you pleafe , 
pyt it into Earthen or Wagden Veſlels, pour upon the ſame three titties G much hot 
_ water, {tir is wellabout, and when. ic begins to: becold, or hath ſtood one hour or two, 
ſtrain the water away., and t9 the. feces pur more.water, ſtirfingit well about , then 
let ic ſtand and ſettle as before, and train it from the feces , this doa third time, and 
you will have drawn outall the Salt-Perer ; put theſe. waters in a clean Kettle, and 
boyl it away until-fo much be conſymed, asthat a drop dropped upon a Stone or Iron 
do congeal , then pour it into, ſome wooden Veſlel that it may congeal inta Salt- 
Peter ; and that water as remains, you mult boyl up again as before, and if need'be, 
you mult.in the boyling skum what, riſcth on the top % the water, _ Havir dy pls 
Art obtained the. Salr-Peter gut of che; decayed Gun-Powder', you. rtiay accordin 
tothe proportions given inthe Compelition'otPowder, pux it with its remaining Sul- 
phur and Coal, ox treth-Sulphurand Coal, which isÞetter ; andafter*tis well mixed,” 
Gorn it according to the giyen-Rules z,.chen letirhe well dryed, and put up into dry 
Powder Barrels, and let it be cqgfexved in 2.dry Set os Air or any Moiſture. * 
Some do mend their Powder inthis nature, they moiſten it with Vinegar or fair 
. water, bear it fine, and ſifrit and dry it , and to every pound of Powder they pur 
one Ounce of Mecaled Salt-Peter.; then; moiſten and mix ; chem well , ſo thar- neither 
. thay be diſcerned 'one from the other., bur thax,, they be perfectly. incorporated, 
which you may know by cutting the Maſs with Knife ,. or breaking.it : When i; is 
well compounded, er ir be Corned ig-manner as we haye beforegreicribed. 
: If your Compolition of Powder bt made up with, Aqua vita ,.and; ſo made up into. 
great Balls, and well dryed in a Stove, or in the Sun, and pur into. gl of earther Pots, 
andcloſe covered ,. you may keepit as lo as youpleaſe, for age will nat decay it; _ 
. - There oughtalwayes acare to betaken, by Gunners or Fire-Maſters , or ſuch as' 
have the charge of Gun-powdex;to chuſe if they can fuch places as are dry, and ſtand, 
upon the beſt ;ground , free fromdampneſs of the Airor any water, paſhbi coming 
' near. Every Gunner, &-c. ought to takecare that his Barrel þg rope ule Hl 
or any Carthredge ready filled ; for if the Powder attra& air , the Peter. with the” 


\ + 


moiſture it hathauraRted, will in time ſeperate from the other marzers, and ſink to; 
the bottom ;-ſo:rhatshe Pawder. in the upper part. will looſerjrs, rengrh , which is 
prevented. by:turning and ſhakipg chem every tquricen dayes,, and airing them atrhe, 
Sutat convenient-times... And ax/tis neceſlary-a Gynner ſhould have Carthredges 
filled for preſent Service, thoſe ought alſqto be rurned out and filled 450 every four- 
teen-dayes moreor leſs, as the Gunner in his judgmeor ſhall allggrigh © 
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CHAP. XXII 


f the poperty and particular office of zpery Ma- 
ye teria W the Compoſition of TFRonner: 
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A. 'Eol mY iafallibly to baſis that Gun:Powder was not found Gut caſualty, 
-Y or by fortune; bur invented by a true knowledge, and 'by reaſanable ſpe- 
10Nn ninNacurl iloſopby'; y 'ton(idering t that to this 'day no'man'hath oppoſed 
it g many perſons have made' It their endeavour. )' or could find any 
$liken to theſe,. or of ſuch a nature / whichbeing well united and in- 

F ther :. they. are” able to, produce a fire ſo vigorous, fearful , 
erful', and above all, ſo 'inextin guiſhable"thar 'the whole Univerſal» matter 
rofiſumed i 4 tnowwehe; which'is' = more” to'be believed; ſince we make. not 
mn A Iulty.. particularly inthis our Age wherein we live, to ad#* many things 
"ole n &feth rs, andthar (as rhe Phyſitians ſay) all chat had- a beginning 
irmperf to to, peife Gon. - Wedeſire therefore ir may be permitted 
| 7 + left 3 nothifig in Writing) r6 propoſe here ſome Obſctva- 
truths from Experiment / which have been made abou: 
7 iow fMce of all rhe! niatters-cpmprehended in the 
ER [of 'the particulars, ' as all made up into one 
infitinated into 4 perfect knowledge of the pro- 

 ſpecificared* as general, of all-its Ingredients , 
rrors which are toq ofres committed in the Arr 

UT « y 

. mit. t E kt FP « 4 Ak Du der wit'iveviichour'evaſon compoſed'of 
ure nar NY Ol Shlpbur; and Coal-, bur to-theend that 
» nfrShe rem dy 0 d KIT fault the gt s.' And chis'is ir which is eafieto 
ompreher rein qi 6 effect, 01 Sulpbur 7 is 4s-naturally-the-very alimens'of 
COW a OB vi ot Bee gh akd freely; "and baving once taken fire, 
oF viſe-riatitly chart a flaming-fre; or, ro ex- 
I UYherefore hs Ki ipritide'to/enflame-the Salt- 
if | orher kind + - Buit as/the 'Salt-Peter lighted 
indy exhalitions! itharh thereby ſuch a Rrength 
it | pur t he fine Which the Sulphur harh concei- 


| of theſe two things dnly;that 
Ut [cn Peter” top 'well together, if firo were" then applyed, 

| i =be fi {denty ent , but rhe "would ſoon. afrer go out, that 

i qt aftinge co the Conflagration and'Conſumption of he whole mat- 

rex, Ther wp ay ſhereofwe have Bit lie before. It was therefore! by good rea- 

adi deed, chat Coat well dr Fudeng powdered, boy adjoyned'ro theſe two ma- 

e cetthin proportion” proper ns or or the ſupplying of this de- 


ec |: EE Sbat is of ſuch a A y and of ſurh'a nature; thar if ic. be held tg 
th "will fon lis ght and be redaced to a fire without atty flame; And from 
Eh poet EF. Ghar the niore'it is agitated by the Air,orby: wind:the moreithe 


ed HR ihe conſerve it ſelf until the: marter; that nouci- 
aftics'only excepted.” "From hence! ir- was conclu- 


donde of eſorheee Ingredjem ;/-ſuch'as is:0ur: Gunpowder, 
| edVenflamed/afd conſumed unto thelaſt Arome. 


ill conceit 2 
For it is moſt certain; That ” We 5H t6xch fire with ic,/ the Sulphur:which the: fire 
exfreamly loves is ſoon taken with it , and holderh the ſame and introduceth it, no: 
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- only into the Sa'r-Perer, bur the coal alſo at the ſame moment, without producing any 
flame. Now this fire (as we have faid before; cannot be ſuffocated by wind, but on the 


- contrary isenflatned themore,and takes new firength by rhe agitation of the Air. And 


-as this lx. aro a Þteat neighbour of rhe-fire.either wich or wichout flame, ſo ic 
' canhot hinder ir from taking fire ; and 'tis the;flame of the Brimſtone imbraces the 
"Salt-Perer, and the Coal continues ir. And'by conſequence 'thele- three materials 
| Joyned together, and well incorporated, andrhen lighted,produceth a fire, until all its 
 aliment and ſabſtzance be univerſally confurned, and annihilated ; Yet there 

muſt care be taken that none of theſe ſubſtances. have any accidental , defaults, cicher 
'inhumidity or diſproportion, either more or lefs. We will conclude then all that we 
have ſaid, that the cr ne office of Sulphur in the-Powder is to conceive the flame or re- 


 Eeive the fire, and having received it, to communicate it to the-other matters; and 


that the Coal harh a parriculat caveto retain and conſyme it, and ro hinder the. fire 
(after it is once introduced by the Sulphur) from ſuffocating or going out by any 
windy Exhalation and great violence cauſed by the Salr-Perer z: and laſtly, that the 
_ -moſt notable and particular office of the Salr=Perer is tro produce and cauſe a-moſt 
'vehement and powerful ventolity or windy Exhalation. And fn this which I have 
faid, lieth 441 the truch of the ſirefigrh, power ahdexpuliive mdtionand aRtivity;of the 
Gun-powder, and by cotiſequence-Salt-Peter.alone is the firſt ahd principal cauſe of 
all che admirable and aſtoniſhing EffeQs produced by Gunpowder ; and conſeqnent- 
ly, the two other materials ate alliated withthe Salr-Pecer for no other end than t0 
make it break forth into fire and wind. For proof of this, if any one will make a 
Compolirion of Sulphur and Coal only, and with ic charge a Piece of Ordnance, he 
will fird that this will nog move or thruſt out a Shor of Iron or any other metal; the 
reaſon ofthis weakneſs is caſe to be underſtood by our foregoing diſcourſe, becauſe 
the violent expullion depends abſolutely in the Salt-Peter , and in this only expullive 
faculty, and not in any ofthe gther matters. Yea I believe that one may prepare Gun- 
powder v ithout Brimſtone or Coal, rather than without Salt-Peter z or that a man 
may without much difficulty prepare other matters , that the one may do the office 
of Sulphur in kindling the marter, and the orher that of Coal in Conſerving it and 
keeping it withour flame. Bur any other thing that hath fuch hidden natural 
properties to cauſeſuch a ventous Exbalation , ſo violent and capable to produte ſuch 
prodigious Effe&s, as Salt-Peter, may not be produced. | | 
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How toprepare Eommon Matth and Exrraozita- 
- ry Watch,that is ſuch as will render no Dmoak 
noz bad ſcent. | | . 


Irſt there muſt be made Cords of coarſe hemp, or rather of Tow, about the big- 

neſs of half yogmthumb, or a good finger in Diameter , . then take the aſhes of 
Oak, Aſh, El, oMaple, three parts, of quick Lyme one part; and make thereof a 
Lye after the uſual minfier ; which being done, add roir of the Liquor drawnfrom 
Horſe.dung, neatly ſtrained and leaſurely exprimed through a ſtrainer, or linnen 
Cloath, rwo patrs, of, Salt-Fecer ohepare, and being all well tid, put itito' i'Eop- 
per yout Match Cords, and pour wpon theth your £746vinm, and mike 4 ſihall fire 
under the lame, dugmeriiag it graduatly; until ic be great ,'whith your tuſt Keep 

ae — G08 7: Boyling 


boylingrro or three dayes continually. y not boylingir dry, as ſome of our Writers 
preſcribe, 


Froni chem with a pecce of Cloath; that.comes forth inthe ringing; Fhen-vang them in 
rhe Airor Sun upon long Poles ro dry; and when they are wel 


muſt get. a cer- 


"Safe, Four comtmonMatch, or any 'other made of Cotton, .or the like matter, and 
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rivondoryg TN | 6; 
70 7E havealreadyin the Second Chapter of this Book ſhewn the way of mol- 
4 V iing and caſting peices of Qrdnance; if well underſtood, you cannot be ig- 
norant in the way. of Caſting Shot. Therefore to avoyd any thing that might be 
' tedious or unneceſary to the Students of this art, we will come to the moſt ne- 


ceſſary things anger 11m; that is, ſuch as every Gunner ought to know. But be- 
cauſe moſt of the propolitiohs qepebd, ton the knowledg of the Square and Cube 
Roots, which many (though otherwiſe knowing in'moſt common Arithmetick) do 
© not underſtand, Ithoughrit good therefore to ſhew the ExtraGtion of the Square 
_ and-Cnbe Roorsafter avery calieway z with the neceſſary propoſitions in Gunnery, 
thereunto belonging. | | 
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' 4.8. 6. #7. - 8.. 9.——-Roots. 


A Tableof 1, 2. 3 

Squares and 1, 4. 9. 16. 25. 36. 49. 64. 81.-—— Squares. 
_ Cubes, x, 8. 27. G64. 125. 216. 343. $12- 729. — Cubes. 
$24.2 The Extration, of the Squate Root: |. 


3 wn downan number [er of fi fires as ou ſhall think good, as, 2735776, then be- 
"_— your ft right hand [w char ar 6, arid make a prick under it, and fo along 
every; other figure as you may ſec here already. done;? atid ſeeirig-the firſt prick ro 
- the deft hand falls to be under 2, therefore ſeek in the Table aboye inthe - ing 


ws Vw) WW Www %9 


Doing thus ſer next to the right hand 


T he Compleat Gunner. 


Syuares for this number 2, or the / neareſt P | 
number leſs, which here we find- to--: þe _- pPBESESAS quetient 
1, and over r we bn the Raorio.be I, which  HAXFSFIEE (1654 
muſt be placed in the quotient , and likewiſe un- ALLOY VS 1684 
der the firſt prick to ry left-hand, then having | > (195+ 
.,. 1 for a Diviſor, and 1 for the quotient, ſay but ORE ONT 6616 
{ '- the common Rule of Divilion, 1 times'r' is'one,. 77 5 ©, 8270 
1 from 2'and there remains-3; - which ſent over Wes 9924. 
the 2, then double the quotient and it makes 2, | 1654. 
which place between. the two firſt pricks to the Owens 
left hand rhat is under 7 ;-then fay how many 2735716 
times 2 in 17, (here you mult be very cautious | © 


not to take too many ) whiclr here may be ix | oh 
times, place the 6 in the quotient as before, and under the ſecond prick that is under 


'3, and divide as before, then.double the quotient which is now 16 and ir makes 32, 


place the 2 berween the ſecond and third prick, viz. under 5, and the 3 before it under 
che 6, ſothe 32 will ſtand under the 175 which is above , then ſay how many times 


. 3in17,whichyou will find to be 5, place it inthe quotientand under the third prick, 


and divide: as before; always ſetting rhe Remainder over the head of irs proper fi- 
gures, then double the quotient again, which is'now 165 and ic makes 330, place 
the o between the two pricks as before, and place the figures before ir to the left 
hand, as you ſee above , an1 the firſt figure to the left will be 3 Which ſtands under 
13; thenſay how many times 3in 13, whichwill be 4, which place in the quotient, 
and under the fourch or laſt prick, and divide as before , ſo you will fin4 no Remain- 
der,which #ſfures the number given to be a ſquare number. The proof of theſe is known 
by multiplying the ſquare Root found in it ſelf (taking in the remains if any be) and 
ir muſt produce that given number, otherwiſe it is falſe. Note how many pricks you 
have, and ſo many numbers mult the quotient conſiſt of. 

If the number given be not a true Square,thenafraRtion will remain, which fracti- 
on you may find out the value thereof to. a tenth, hundredth,or a thouſandth part, &-c. 
L after the Sum propoſed, two, four, or ſix cy- 
Fou put, the lefs is your Error} and every 
two cyphers will produce a frationalMBure more than the Integers belonging to the 
proper quotient, which are tenths, bundredths, or thouſand parts of a Unite, accor- 
ding to the number ofcyphers added, that is; if you add two cyphers, then you find 
the tenths ofa Unite &-c. But rhe Square Root being not of ſo much uſe in Guane- 
ry, asthe Cube Root, we ſhall proceed no farther ro Exemplifie the ſame, ſuppo- 
{ingit to be done already in the Treatiſe of Military Diſcipline: | 


phers , or more (for the more cyphe 


The Extraition of the Cnbe Root. 


| Begin at your right hand, ( Is you did in ExtraRing the Square Root) and ſet 
pricks under every fourth figure, that is, leave two figures unprickr, or between the 
pricks,and ſo proceed to the left, until you have done as here you ſee, F 5678732 


'- (che number of pricks ſhew the number of figures that will be in che quotient. 


Then ſee by the Table before in this Chapter che neareſt Cube to the numbers ſtan- 
ding over the firſt prick to the right hand, which is75, I ſearch inthe Table of Cubes 
and find the neareit number to itin the Table of Cubes to be 64.,, and its Root 4, which 
muſt be ſer downin the quorierit , and likewiſe its Cube 64 under the prick; andif 
that number doth nor amount to ſo much asthe number ſtanding over the prick, then 
ſubſtra& it from the ſame, and ſet the Remainder over head. 


Then triple the quotient, and that triple you muſt ſer under the next number to 


the right hand, before that prick where you didlalt end. 
Multiply that tripled number by the quotient, and ſer it do:ya under the firſt tri- 


- ple, and that number ler be your Diviſor. 
Hhh 2 Then 


2 


T he Compleat G unner. | 


Then (as it common Diviſion). muſt-you look how many times the Diviſor inthe 
figures ſtanding over thetn, and place that inthe quotient. | 
- This done, Multiply your quotient-by your Diviſor, and ſer ir under your Diviſor, 
wh Hngpemher. ON hes | 
hen multiply the laſt figure in the quotient by ir ſelf, and then inthe triple, and 
ſerthat figure under the former, one fare inoce rothe right band. 
_ Laſtly, Multiply the laſt figure cubically, 'and ſerthsr Sum alſo one figure to the 
- Right hand; then add all theſe three: mutriplicarions together, ,and-fubſtraQ ir our 
of figurdeſtanding over the firſt and ſecond prick, and rhe Remainder ſer over them. 
_ This done, again triple the quotient, and proceed exaQtly as before &c. 
> If your number be not an exa& Cube, bur ſome'tumbers remain whereof you de- 
ſire rofind the exat fraction, that is as near as poſſible may be, viz. toa tenth, hun- 
dredth, or a thouſandth part &c,To find the tenths add three cyphers,the hundreds 6 
cyphers; the thouſahds nine cyphers, at the Right hand of your figures, according to 
the:direQions given in finding the fraQional of a ſquare. Bur theſc Rules-being ſom- 
thing rediqust0 many men, we willfor their encouragement andeaſe add- a Table of 
Squares and Cubes whereby-any man may find, by ' inſpeiononly, the Square and 
Cube of any number- of Inches, and parts of an Inch, ro « renth part, provided your 
number exceed not 100 inches, which will: be found very neceſſary, and fave mnch 
labour, a&will appear by thefollowing Examples. Bur firſt we will preſent you with 
theiTable: ir-{elf; '-- - *s ' ; | 


i AH hs ChE. 
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A Table of Squares and Cubes, very uſeful foz the ſpee- 


NOD DMHITD = aw ad bus nd boy fd bud | td Ww 
CAS Lb Elo GURNEE a ſg AY GaSnYnnſy, 


'"Aq:  - Ac 
W > 8 
= o 
9 27 
16 64 
25 , I2z 
36 216 
49 343 
64. FI2 
81 729 
100 TOOO 
121 1331 
144 1728 
i696 2197 
196 2744 . 
225 3375 
256 4096 
289 4913 
324 $832 
361 . 6859 
400 8000 
44-1 9261 
- 484 10648 
529 12167 
$76 13824 
625 | 15625 
676 . © 17576 
729 19683 
7864 21952 
841 24389 
900 27000 
- 961 ' 29791 
1024 - 32768 
i089 35937 
1156 39304 
1225 42875 
I296 46656 
I369. $0653 
1444 ' $4872 
1521. $9319 
1600 64000 
1681 68921 
1764 74085 
1849. 79507 
i936 85184 


_Aq_ 
8. 
2116 
209 
2304 
2401 
2500 


_-2601 


| — 


. 97336 
103823 
I10592 :. 
117649 _ 
125000 © 
132651 _ | 
' 140608 * 
— 148877 . 
157464, 
166375 
175616. | 
185193 _- 
_I957112 .. 
205379 + 
"216000: © © 
" 226081 
238328 _ 
250047 . 
. 262144. 
274625. 
287496 
| 300763 


314432 
328509 


343000 - 


357911 
373248 


. 389017 


405224 
421875 
4.38976 
456533 
474552 
493039 
> Jawa 


531441 


551368. 


$71787 
592704 
614125 
636056 
658593 
681472 
I it 


_ by Extracting of Square and Cube Roots , foz the 
 Refolution of- Queſtions in Military Aﬀairs : Whe- 
ther foz the Opdering of Bactalions,0! Gunnery, &c. 


R _Aq *» Ae 
8 7921 704969 
go 8100 #729000 
on! 8281 753571 
92 8464 #778688 

93 $8649 804357 
94. , 8836 830584 
95 . 9025 _ 857375 

96 . 9216 884736 
97 . 9409. 912673 
98 9604 g41192 
99 ' 9801 979299 
IO ICO0O IOOOOOO 
IO1. . 10201 103030TI 
102 10404. 1061208 
103 . 10609 . 1092729 
104. . 10816 1124364. 

E 105. 11025: 1157625 
106... 11236 1191016 
s 107 11449 I22 504-3 

108 11664 1259712 
109 ' 1188x 1295029 - 
TIO - T2100 1331000 
TIT. £2321 - I367631 
112 ->12544.. 928 
II3 12769 1442 97 

_ ,114, 12996 1461544 

I15, 13225 1520875 
116 .13456 1560896 
I17 13689 1601613 
.I118 13924 1643032 
II9 14161 1685159 
I20 24400 " 1728000 
121 .14641 177156t 
122 ' 14884 18158. 3 
123 I5129 1860867 
124 15376 1906624. 
I25 T5025 1953125 
126 15876 2000376 
127 16129 2048383 
128 16384 - 2097152 
129 16641 2146689 
130 16900 2197000 
131 17161 2248291 
I32 17424 2299968 


- The Compleat Gunnet, Ks 


CET TIO 09> y 


Ag -* | Jac I R + Aq =Mq_ At 


Ac 
CE 2392637: -": 1+ 387, 3 69 . 39493 « 5 OE pop 07S AL 
BY Togo Ts Ste 6? 7887 SID, : $3933 20: Nall 585641 14172488 


* :xI Vp _ | 8 
. Bag S109975 oa. Ip TS * pions 1 on 13,398 6 I455658, 
DES a2575558 4 1.531/136388) S779 IG (ORE (6 92ger2s 

I 38, . 2628027 $86 $86936 

| 61:6 RE 7 S& Fay MY 61009/;3r596922 3 


61504. "15252992 

249 | 62001 15438249 
250 _ 62500. 15655000 
251! 63001. 45813257 
2.52 © 63504 6003008. 
253 64009 ©619427x 
| [254 +64516 6387064; 
T255 2565025 16581379 
256 © 65536 16777216 
| 257  '66049 16974597 
258. 66564 17173513; 
259 67081 117373979 
260'- 67600 OP576000 
261 © *68121 i £777958T 
262 ' 68644 4497984728 
! 263 © 69169 C38191447 
| 26469696 018399744 
: 2657 70225 7+8609625 
: 266270756 18821096 
' 267+. *71289 19034163 
: 2685 *71824 +19248832 
|| 269772361 : 29465109 
; 270. ©72900 T9683000 
| 271, 073441 7 FP9OZFIT 
! 272493984 120123648 
”y 74529 022 3464197 
-- 75076 020570824 

© - 78625 © 20796875 
76176 021024576 


' 76729 © 21253933 

£22 | 71089507 © 77284 4 {wag St 

' $0625 ©#7390625 © 77841 » 21717639 

| * F676 © TX54.3176 | 78400 21952000 
\FI529 ©CT1697083 |. - 78961 i 22188041 
Fl ' 228. nt e209 | os 22425768 
2359575 | 52441 8508989 | 9 © 22665187 

| F + ' 52900 +0431 67000 - 80656 « 22906304, 

6 | 285 "Biz25 i 23149125 


7 oo, 236 

477 31329 HAR "* $3361 12326391 

178. ©31684 | 5639752 | Eh 24 G84 286? B1796 © 23393656 
7c Tolf? 5735339 |' 23; $4489" "12649337 287 $2369 ©23639903 
89 32400. © $832000 | . $4756 ©-13812904 288 \ 82944 ---23887 872 


"32768 - Fo2g741 || 235 , 55225<"t2977875 | 259. 23521 © 24137569 


fa 33124. 0028568 | $5696" 13144256, | 299 © 84100 24389000 
183. 33489, y6128487 | * - J&1698-t33 1205's 297 © $4681 : 24642771 
Is 33856. \ os 494 - $6644"<13481272 , 292 '\By2 64. 24897088 
5__ 3422 WEE | F7t21 t3651919 || 293 (85849©*25153757 
186 54596 6433 57600" * -x38240050 |. 294' 86436 935412 184. 


—_— - 


1 he Compleat Gunner 31 
3. aq ac. :: (| R 2a phe 1 Rn Ac 
295 87025 +25672375-7| , 349 121801 42508549 - | 403 162409 65450827 
2p6:.: 87616 25934336. - 350 I22500 - 42875000 404 163216. 65939264- 
297 88209 «; 261980 - Sp 35] 123201 + 43243551 405- 1040:5 66430125. 
298:. 88804 :.26463592 -| 352 123904 4361408 | 495 164835 66923416. 
289: 89401 : 26730899 -| ' 353 124609: 43986977 i | 497 165649 67419143 
3809 g0000 . 27000009"; | ' 354 © 125316 44361864 | 408 166464. 67917312. 
391... 90601 127270901-;| 355 126025 | 44738875 | | 429 . 16728 68417929 
392- .91204 .;.27543608--| 356 . 126736- 45118016 4.10 168100 ' 6892: 1000 
303: 91809 27818127. -| 357 © 127449 | 1454992937 | 411 168921. 69426531 
394-.. 924.16 © 28094464. | 358 128164 45882712: | 412 169744, 69934528, 
' 3PFJ- 93025 - 28372625-; || 359 128881 46268279. 4.13 - 170569. 70444997 
380 93636 © 28652616: | 360, 129600 , 46656000, 414 171396 70957944- 
307-- 94249 ' 28934443 > || 361 : 139321 470458817 | 415 . 172225... 71473375. 
30S, 94864 + 292181 12-- ' 362 ” 131044 47437928 : 416 173056 71991290 
399; 95481 - 29503629 | 363 . 131769 47832147; | 417 173889 72511713 
319 - 96100 © 29791000; | 364 ;:132496 © 48228544. 418 174724 73034632 
32T> "06721 : 300802 31:7 |: 365 © 1332254 486271257 | 419 175561 73500059 
3X12: 97344 :. 30271328 - | 366 , 133956-. 49027896 420 . 176400 74058000. 
313 97969 . 30664297 > | 367 : 134689 49430863 421 17724t - 7461846L. 
334. ., 98596 + 30659144; |: 368 , 135424" 49836032" | 422 178084 75151448 
315... 99225 | 31255875. ; } 369 136161 ; 5924-3499 | 423 178929 75686967 
336-. 99856 031554496; | 370 136900, 59653000, | 424 179776 76225024. 
7 100489 «31855013 >| 371 | 1376410231064817; | 425 180625 76765625. 
LEY 101124. ;;3%157432.>|. 372 139384.;51478848; | 426 181476 77308776. 
ID. .: :TO1761 ; 32461759. / '. 373 1391297 51895117: 427 182329 77854483 
339 1092400; 32768000 . | 374 139876-:52313624; | 428 183104 78402752 
321 . 10341 133076161, | 375 1406254)52734375; | $29 184041 78953589 
322 . 103684... 133386248 | 376 141376: 531573767 | 439 184900 79507000 
323: 103329 :33698267 7 $77 i 142129 '5358263 37 431 185763 $0062991 
3244 104976) :340122247 | 378 142884..-$4019152 432 186624. 80621568 
325 105625 » -34328125 | 379 743641, 254439939. | 433 187489, $1192737_ 
326 106276. :346459767 || 380 144400...; 54572000, 434 188356. 81746504. 
327 1069296 234965783: | 381 1451610,$530634x7- | 435 189225 82312875 
328 107584-; 235287552: | 382 145924 ' 55742968; | 435 190096, 82851856 
d29 108241. 35611289; 383 146689; 56181887 | 437 190969 $3453353 
330 108900 35937000.) | 384 1474569: 56623104; | 438, 191844 84027672 , 
332 Togf6i: 36264691. | 385 1482250 57066625 439 192721 84604519 
332 110224." 36594368 | 386 148996* 57512456 | 449 193600 85184000 
$33 110889 36926037: | 387 149769: 57960603 441 194481 85766121 
334 111556. 37259704) | 388 | 150544” "584110727 | ,442 195364, 86350888 
$35: 112225: 37595375) | 389 | 151321 58863869, | 443 196249 86938307 
336, 112896-:+ 37933056 | 399 I52100. - 59319000, 444 197136 87528384 
$37. . 113569. 38272753 | 391 152881-»59776471; | 445, 198025 88121125 
338: , 714244-- 38614472.) | 392 153664 : 60236288; | 446 198916 88716536 
339" 114921 38958219) | 393 { 154449 60698457; | 447. 199809 99314623 
349. 115690 39304000: | 394 155236): 611629844 | 448 200704 89915392 
34-1 216281.. 39651821 395 156025. . 61629875 449 201603 90518849 
$42 116964: :.46001688 | 390 156810 +62099136 4509 202509” SIIND 
$43 117649: - 4035 3607 397 1570609 - 62570773 451 20340] 91733851 
#4 118336'. 40707 FB4- 398 158404 63044792 1452 204304 92345408 
365. 119025; : 41063625. | 399 15920h - 63521193 | .453 205209 92959677 
| 846-.-119716-7 41421736) | 490. 160009. 64000599 | 454 206116 93576004 
347. 120409. - 417861923) | 49T . 160801. .64481201 455 207025 94196375 
248 121104; + 42144192' | 402 6260p . 64964908 | 456 207936 94818816 
28 & 


wo 


——_ oe 


| 
457 


1... _JF-® 


49 
460 
461 
462 
463. 


464 


_Aq_ 
. 208849/ 
209764- © 
21088: 
211690 


212521, 


213444 


214369. 
215296 
216225 © 


(66. + 217156 


218089 © 


' 219024 © 


69 - 219961". 


220900 + 


77 221841 
| .- 222584 . 


223729 


= . 224676 
475 225625 © 
76" 226576 © 


2274- _ 


08-2 $ 


230400' | 
23136t : 


2 232324 


© 233289: 


234256 


T be Compleat Gunner. 


=, 


_y 


_ Ac 
"05443993 


 $6071912 | 


96702579 
_ 97336000 


"07072181 
"98611128 
| 99252847 
© 99897 344 
100544625 
T01194696 
101874563 
702503232 
103161709 
© T0382 3000 


104487111 


105154048 
To5823817 


106496424 | 
107171875 


107850176 


108531333 
S TOS2TF352 
[729 220441 109902239 | 
 TIOF92000 | 


Ti1284641 


111980168 


112678587 | 
113379904. | 


5 ©. 235225. © 114084125 
- 236196 
at $57768 - 


T14791256 
'T15501303 


"116214272 | 
* 116930269 | 
% + 19, Y | 

11837077 370771 | 
| A900 5408 | 
} Tr9823157 | 
_ 120553784 

121287375 | 

22023936 | 
122763473 | 


123505992 
124251499 
I2 FO00000 


- "I2F75IFO1 


126506008 


o9 _ 127263527 


255025 
256036 


257049 
258964. 


2 59OS1 


- 260100- 


' 128024064. 
128787625 
129554216 


1360323843 
T3FO96FI2 


| 


131872229. 
- I23651000 / 


bd 
Fl 


-$512 


513 
F14- 


- $15 
516." 


517 ' 


518 


. $19 


520 
$21 


- F22 


523 


524. 
525 
. 526 
527 
' 528 


529 
530 
$31 
$32 


8 289444 
; 290J21- 
291600... 


' 541 . 292681 


_Aq 
261121 
262144 


263169 


264196 . 
*265225 - 


266256 
267289 
268324. 
269361 
270400. 
277441 
2724864. 
273529 


274576. 


275625 
276676 
277729. 
278784. 
279841. 


8 


20465; - 
283024 + 


BY 
133432837. 


134217728 


135005697 
135796744 


136590875; 
137388096: 
138188413 


138991832 
139798359. 


410608000" 


\ T41420761 
14.22 36648 
14305 5667 


143877824 
 T4470312F 


145531576 
1346363183 
147197952 
r4803 5889 
[148877000 
149721291 
-x50568768 


284089 : 151419437 


' 285x56.> 
286229 
' 287296 


288369 / 


293764- 


294849: 
- 295936-. 


©» 297025 


298116 
- 299209 


. . 390304- 


- 391491 
: 302500: 


F<T - 303601 


304704 


305809 


306916 


. . Zo8025 


3091 36 : 


310249 


311364. * 


312481 
313600 


31472T - 
315844 


316969 


318096 


'FF2273 304 
153130375 
153990656 
I54854153 


155720872 - 


156590819 
-1 57464000 
158340421 
159220088 
' I60103007 
. 160989184. 


' 161878625 
[163667323 


164566592 


. 165469149 


166375000 
Y67284151 
168196608 
169112377 


; 17003 14-64 


170953875 


171879616 


172808693 


. 173741112 
174676879 


175616000 
176558487 
177504328 
178453547 


179406144 | 


1803621255 
w 1449-0 


190109375 
191.102976- 
I9. I0003 3 
.193100FF2 
194104539 


195112060 
/I961 229047 
*197137368 


o9889 198155287 


I 991,7G67Oq- 
{ZOO20162F 


(201230056 
{- Z0226200J.- 


203297472 


. 204336469 


205 379000. 


: 2064:25OJT 
+:207474688 
. 208527857 


209584584. 


5- 210644877 


373321 


374544 


375769 


' 376996 


378225 
3794.56 


380689 
381924. - 


211708746 
' 212776073 
213847192 
: , 214921799 


216000000 


- 217081V0x 
. 218167208 


219256227 


/ 220348864 


221445125 
222545016 


223648543 


224755712 


225866529 


. 226981000 
228099131 


229220928 


230346397 
231475544 


232608375 
233744896 
234885113. 


2306029032 
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' 4Z12O01 


4225co 
423801 
425104 


 . 426409 


427716 
429025 
430330 


436649 
432964 


434281 
4.35600 
436921 
4.33244 


' 439509 
440896 , 


TT. 450241 


451584 


FI 


237176659 | 
'' 238328000 
239483061 | 
240641848 | 
g* 241804567 , 
© 242970624. | 


244 140625 


245314376 


246491883 


247673758 * 
- 248858189 


250047000 


'- 25123959 
+ 25243 5968 
*253636137 
254840104. 
- © 256047875 
2572594.56 

< 258474853 
; 259694072 
- 260917TT9 
- 262144000. | 


263374727 


264609288 
265847707 


 +267089984. 
' -2683 36125 
'' 2609586136 
270840025 
_ 272097792 | 
273359449 


274625000 
275894415 
277167808 
278445077 
279726264. 
281011375 


. 282 300416 
283593393 | 


284890312 
286191179 


- 287496000 


288804781 
290117528 


291434247 


292754944 


294079625 | 
295408296 |. 


"296740963 


2994.18309 
3007630CO 
302111711 


1303464448 | 


— 


ad 


—_—_—_— 


| 


"* 298077632 | 


| 


_q_ 


452929 
. 454476 
455625 
456976 
. 458329 
459084. 


461041 
462400 
463761 


465724 
. 4664 89+ 


467856 
469225 


501264. 


, $02681 


504-100 


FOF521 
506944. 


: 508369 


509796 


FI1225 
' F126 


514089 
$15524 


-.FIG906T |: 
' 518400 


519841 
521284 


$22729 © 
' $24176. 
525625 
527076 


306182024 
307546875 
308915776 


310288733 
311665752 
313046839 
3 14432000 


315821247 


317214568 
31861 1987 


32001 3 JO. . 


321419125 
322828856 
32424-2703 
325660672 


. 327082769 


328509000! 


'- 32993937T 
331373888 


332812557 


334255384 


335702375 


"337153536 
' 338638873 
. 359068392 
' 341532099" 
... Z&3 CO0000 


344472107, 
345948408 
' 347428927 
' 34891 3664. 
350402625 


351895816 
353393243 
354894912 


- .356400829 
' 357911000 


359425431 
360944128 


362467097 


363994344 
365525875 


367061696 


368601813 
370246232 
371694959 
37324-8000, 


: 374805361 
\ 376367048 


377933067 
379503424 
381078125 


382657186 - 


Kkk 


| 


| 


R 


33 


_Aq 
528529 
529984. 
$31441 
5 32900 
534301 


$35821 


$37289 


538756 
- 540225 


541696 
543109 


. $44644 


$46221 


' $476CO 


549081 
550504 
552049 
553536 
555025 
556516 
558009 


$79121 
580644. 
582169 


583696 


585225 
586656 
588289 
589824. 
59I 361 


5929c0 


594441 
595984 
$97529 


599076 
60062 5 


602176 
603729 
605284. 
606841 
608409 


x." As b- 
384240592 
385828352 
387420499 
$ESOT USO 
390617891 
391223168 
392832837 
39544-6904. 
397065375 
398688256 
400315553 
401947272 
403583419 
405224000 
406869021 
408518488 
410172407 
411830784. 
413493625 
415160936 


416832723 


418508992 
420189741 
421875000 


001 423564751 
425259008 


426957777 


428661064. 


430368875 
432081216 


_ 433798093 
4355I19512 


437245479 


438976000 
44070108r 


442440728 
444184947 
44593 3744- 
447687125 
44944-5096 
451207663 
452974832 
454746609 
456533000 
4583140I1 
460099648 
461889917 
463684824. 
465484375 
46728857 

469097433. 
470910952 
472729139 
474552008 


TE 


N 
” ww * _ _ _— 
he NP? - LE : : - 
© kat >= NE: 2-5 EEE. ; 
"EST > os) EMS Et; 


" AOINEIN: 7 NEAT 
SO INT te Ns ENS 52 
; i GS ap dar 


Bs Loc a wit 
+= © FX + - 2H - 
a oO SET © 


| TheConpleat Gunner. 


TJ GO99G 1 


611524 
_ 633089 
614656 
616225 


5 _617796 


_ 619369 
.. 620944 


0. 622521 
JO 624100 


: - (625681 


476279541 
47821176 
a8c048687 
481890304 
#735275 
03387650 
3403 
Sapt2abes 


491169069 |} 

493939000 844 

x 494933071 

92 (27264 

93 . 628849 - 
: 630436 


93088 


* 632015 — 


' 633616 


$94358336 
$06261573 | 
. $O8169592 


© $21660125 


$23606616 


$25557943 


 SU7$14112. 


$29475129 
331441000 


- $33411737 
$35387328 


$37367797 


- $3935 3 144 


$41343375 
543338496 


. $45338513 


$$7343432 


$49353256 | 


551368000 
$53387661 


$55412248Þ |, 


$7441767 
559470224 


$6IF15625- | 
563559976 | 
 $65609283 


$67663552 


$69722789. | 
571787000 
573856191 | 
. 575930368 


AR 


_Aq _ 


697225 
698896 


700569 


712336 


$ 719104 


720801 


7 


>  702244-. 
$39 703921, 
040. 305600, 
907281 
. 1708964. 
. 719649 


: 714025, 
715716 £ 
' 717409 


722500. 


724201 .. 


| 727609 - 


$ 729316. 
$ 731025 
- 932736 


8. - 736164. 
$9. 737881 


\. $78009537 ; 88 


6. 580093704 | 


B57. 734449. 


AC 


$82182875 | 


584277056 


38 $76253, 
$88480472 


590589719 


-$92704000 J- 
594823327 | 


596947688 


$99077107 


601211584. 


Ip > nb 


618470208 
620650477 
622835864- 
625026375 
627222016 


629422793 
-» 631628712. | 


| 633 839779 


741321 63827738 


- © 743044 
- 744709 
746496 


656234929 | 


* 658503000 


660776311 


663054848 


9 , 665336617 
667627624... 
660921875. 


672121376 
674526133 


770884 g676836152 


774400 


, 772041 


679151439 

14720Q00- 
' 683797841 
- 686128968 | 


- 688465 387 


104 
693154125 


695506456 | : 


697864-103 


- 700227072 


802816 


. 804609 
806404. 
"808201 


810000 
811801 


. 813604 


815409 


. $17216 


819025 
820836 
822649 


824644 
826281 


828100 


829921 


12 $31744 


833569 


AC 


702595369 
704060000 
707247971 
7097 32288 
712121957 
714516984 
716917375 
719323136 
721734273 
724150792 
726572699 
7£900G000 
7314-5270T 
733870808 
730314327 . 
738763264. 


741217625 


743677416 
746142643 
748613312 
751089429 
733371000 
750058031 
758550528 
761048497 
763551944 
766060875 
768575296 
771095213 


| 773620632 
776151559 
88000 


7786 

781229961 
783777448 
7863 30467 
788889624. 


791453125 


794022776 
796597983 
799176752 

801765089 
804357000 
806954491 
8095 57568 
812166237 
814780504. 
817400375 
820025856 
822656953 
825293672 
827936019 
830584000 
833237621 
835896888 


T be Compleat Gunner. 35 
+. | JE- Aq Ac KM: Ac 
943 889249 838561807 | 963 927369 / 893056347 | 9B3 966289 g$49862087 
944 891136 841232384 964 929296 895841344 | 984 968256 952763904 
045 893025 843908625 965 931225 898632125 | oBgs g70225 955671625 
946 894916 846590536 | 966 9z3156 901428696,] 986 972196 958585256 
947 896809 849271123 | 967 935089 g04231063 |. p87 974169 g61504803 
948 898704 B31971392 | 968 937024 907039232 | 988 976144 964430272 
949 900601 854670349 | 969 . 938961 g09853209 | oBg 978121 967361669 
oo" -gonyoo Ty73yyoco [V70" yon” peacraooe ane” on —_—_ 
951 904401 860685351 | 971* 942841 915498611 | ggt g8208T 973242271 
-952 906304 862801408 | 972 944784 918330048 | 692 984064 976191488 
953 908209 865523177 | 973' 946729 9911673417 | p93 v860y9 - 979146657 
954 910116 868250664. | 974 948676 924010424 | - 994 - ' 988636 982107784. 
955 912025 870983875 |' 975 950625 926859375 | 995 990025 985074875 
956 913936 B73722816 976, 952576 929714176 | gg6 g92016 988047936 
957 915849 876467493 ' 9579 954529" 932574833 " 997 994509 991026973 
958 917764 879217012 | 998 956484. 935441352] -y98 99600 994011992 
959 919681 | 881974079 {979 938441 236513799 '/ 999  99g806T-> 997002999 
960 921600 884736000 | 98o ' 5604.5 ©. 9411 920085 }-xH006 '' 1&8 1000000000 
961 . 923521 B8750368r ! 981 © 962361 ESE Tn 
962 925444 890277128 : 982 964324 946966168 * iN E 

Kkk 3 GHAP. 
3 


T he Compleat Gunner. 


CHAP. " mnt: © 


The Ul ofthe Tables! in n Gumney 
QUE ST. x = ny 


By knowi e Diamiter D cat wel of any oe Shot, 
al. the expe hos anvep ME Þ eng. bon 0 tots th 


f ww 4 w 4+ _ 


nk eg we know, not; we muſt have ie Dianiccer likewik, which 
found thus, Gird the Shot with a Line, then «divide that inOEventy eo C- 
and ſeven of thoſe is the Diameter or the hcighr of the Shot. 
you, the beſt wa _ is to take-the Diameter 
n 


them. The faſhion wh of coking! he Dimes 0 5a is as here you ſee 
tothe igare folloming:'. nes <0 CPED 


—_ 


If an Iron Shot of 4 Inches Diametec 
weigh 91. what ſhall a Shot weigh whoſe 
Diameter is twice as much , that is, 8 In- 
ches. 


Cube each Diameter, then multiply the 
Cube of the Shot whoſe weight is required 
by the Diameter of the given Shot, and 
that Sum divided by che Cube of the know 
Diameter, the quotient is the Diameter of 
the Shot required. 


Example. 


L. 
Ita weigh 9 what 8 Anſwer 72, *£ 674 
« 5i2 8 4.&&8 (72 Theweight of the Shot of 
yn = — & 4 4 8 Inches Diameter, 
I d 


- 


4608 512 
This LY ueſtion may alſo be performed by the former Table of Cubes, if you ſearch 
in the Collum of Roots until you find your Diameters ina right Line with the ſame 


under 
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under the word Cube, you will find the Cube anſwerable to the number Siyen, thus ; 
you will find the Cube of 4-to be 64, and of 8robe 512 , and this 512 multiplyed by 
the weight of the known Buller, viz. 9 /.it makes 4608, which divided by 64. gives 
the weight of the Bullet ro be 72 [. which was to be knoyra. 


QUEST. 1I. 


Knowing te Diameter aud Weight of one Shot ,-tofind the 
 Diaineter of a Shot that weigheth twice as much. 


* Suppoſe the known Shot was 4 Inches Diameter, and weigh 9 pound, and it were 
required to find the Diameter ofa Shor, whoſe weight is twice as much, thar is 18, 
find the Cube-Root of each Shots weight, then: multiply the Diameter of the. Shor 
whoſe weight is known, by the Cube of the Diameter of the Short whoſe weight is 
required ; and that Sum divided by the Cube of the Diameter of the known Shot and- 
the, quotient is the Diameter required. Example: By the former Rule, or by the Ta- 
ble,the Cube of the pounds will be found to be 2,08,and the Cube of 18 will be 2,62, 
now multipiy this laſt number by 4., and it makes 9, 48, which divided by 2, 08 will 
give inthe quotient 5,03 for the Diamecer required. aith4Cl | 

This queltion may very ealily be wrought by the Line of: numbers, thus, divide the 
Fae whrvee 9 and 18 into three equal parts, and that extent will reach from 4. In- 
ches to 5,03 Inches, the Diameter required, 


” QUEER i 
Pow the fozmer queſtion may be Reſolved Stometrically.” © 


Make a Square of the Diameter 6f the leſſer Bullet, thenidrawaLine fromCorner 
ro Corner, and this Line thus drawn ſhall be the Diameter 6f a Shot twice the weighr 
of the other; which,if you divide inco rwo.equal parts., ſetting one foot of your 
compaſſes in the middle, you may draw a Cirde. and that circumference will repreſent 
unto you Bullet twice the weight of the leſſer Diametcr. 

This work may be proved Arithmetically thus; the Diameter of the leſſer Buller 
is 4 Inches, the Square thereof 16, which being doubledis 32 ; and the ſquare Root 
of this 32 is 5,65, and ſo.muchis the Diameter of the greater Buller, , which weighed 
18 ]. Thereariſerh here a difference between this way and the former, bur this way 
is the moſt true ; 'not but that both Rules are true in themſelves , but the former de- 
pending upon finding the ' Cube Roots, which cannot be found much more exaQer 
than what I have done, and ſo working by, them, and they not beingexact, cauſes the 
difference in the work. 7 _ 


: QUEST. IV. 
190 to find the Diameter fo2 the Weight of any Shot alligned. 


Suppoſe a Shot of 27 /. be 6 Inches Diameter, how many Inches Diameter is a 
Shot of 64. /. 

Find the Cube of 64. in the Table, and it will bz found to be4 , which multiply by 
6, and itmakes 24.; which divided by 3, the Cube of 27, and it gives 8 Inches for 
che Diameter ofthe Shot or Buller which was required. 


EH QUEST. 
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QUEST. V. 
How this Queſtion may Seometrically be reſolved. 


Mr. Gunter in his firſt Book, Section 4... hath ſhewed how to make a Line of Solids 
on his SeRtor ; bur this Rule ſhews us the 1h rr of the Diameters-in Weight, ha- 
ving a Shor of one,pound, two pounds, three pounds weight of Metal, or ſtone, cc. 
For if the given Shot be one pound, divide the diameter of that Shot into 4 equal 

| parts, and 5 ſuch paxts will make a Diameter of a Shot of the ſaid Metal, as is propoſed 
* | that ſhall weigh juſt rwice as much. And divide the Diameter of a Shot thar weighs 
juſt two poutids into: ſeyen-equal parts,and eight ſuch parts will make the Diameter of 
' a Shot of 3 pounds weight; And Divide the Diameter of a Shot of 3 pounds, into 
x0 equal parts, and 11 of ſuch parts will give a Shot of 4 pounds weight. And di- 
vide a Shor of 4 pounds weight inro't + parts, and 14 ſuch parts will make a Shot of 
+3 pounds in weight. And divide the Diartierer ofa Shot of 5 pounds weight, into 16 
equal parts, and 17 ſach-parts will” mike a Diameter of a ſhot that will weigh 6 
pounds. And ſo dividing the Diameter of a ſhot 6 pounds weight inro 19 equal parts, 
and 20 ſuch parts will make'a Diameter of a ſhot that will 'weigh 7 pounds. Thus 
dividing each next Diameter into three equal parts more than rhe fiext leſs Diameter 
was divided into, andwith one'part added to the Diameter of a fhor ic will weigh 
juſt.one- pound more, 'and'fo may proceed infinitely. 


A ſecond way to Perform this work. 


Find exactly the Diameter ofa ſhot whoſe weight is juſt one pound, then deſcribe 
a Circle whoſe Diameter ſhall be equal thereunto , and divide it into four equal 
parts; 49 'a be d, anddraw the two Diameters a c and 4b croſſing the Center, and 
then take the diſtance 4 c in your Compaſſes, and lay it off from eto 2,and this will be 
a ſhot of wo pourids wright. 00 Oe 

Then take the diſtance #2, in your Cortpaſles;, 'and ſet it off from e to 3, ſowill 
that diſtance be the Diameter of a fhgt-of three pounds weight ;, and ſo you may 
proceed inthe ſame mmanner-at your pleaſiire; as you ay foe by the projeRion. 


"Likewiſe having the Diameter of a Shor 
of any weight, the double of the Diameter is 
- | the Diameter of a Shot that weighs eight 
times as much. So that if a Shot of four 


eight inches Diameter will weigh ſeventy two 
' pounds, as you may ſee by this following 
Table of the weights of Shot. 


'- Inches Diameter weigh nine pounds, a Shot of _ 
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QUEST. VI. 


Jfa Shot of three Inches anda half weighfir pounds, what will 
a Shot of ſeven inches and three quarters weigh. 


You may for 3; put 3,50. and for 73 put7, 75. then you may Cube them the 
common way , then multiply the ſecond by the third number ,and divide by the firſt, 
the Quotient gives the content. 

You may more ealily work it by the Table of Cubes aforegoing, that is, againſt the 
Root 3, 50. youwill find its Cube ro be 42,875; and againſt the Root 7,75. you 
will find its Cube tobe 46, 548. and this multiplyed by 6, and divided by 42, 875, 
will leave 65, 14. thatis 65 pounds and /4, parts of a pound. In this nature may 
any Fractions be wrought, even as caſte as whole Numbers, eſpecially if you reckon 
your Fractions the Decimal way , or bring them into Decimal Fractions by Re- 


duction. 
QUEST. VI. 


Thc Propoztions between Bullets ofJron and Bullets of Lead 
02 Stone, that 1s, by knowing the Weight of an Jron Shot: to 
__ = Weight of a Shot of the ſame Diameter made of Lead 
02 Stone. | CO 


” The —— between Lead and Iron is as 3to2, ſothat a Shot of two pound of 
Iron is the ſame Diameter asa Shot of 3 pounds of Lead. 


0 Example. 


Lead of the ſagne- Diameter 2 : 


If a Shot of Iron of 3% Inches Diameter weigh 6 pounds, what will a Shot of 
For 34 Inches pur 3, 5, andſay, ifz give 3, 5, what will 3 give? ; 


3$ 

— I 

Is X&T5 $23 pounds. 
9 EF1 ; | 
I05 


This 52+ pounds is the weight of a Shot of Lead of 3 Inches and a half Diameter, 
The proportion between Iron and Stone is as 3 to 8, fo that a Shot of 12 ponnd of 
ſtone is as big, or the ſame in Diameter, as the like Shot of Iron that weighs 32 
pounds; but ſome ſay the proportion between Marble and Iron is as 15 to 34- 
A Bullet of Lead to the like of Marble is in proportion as 4 to 1. 
The proportion between Lead and Braſs is as 24-isto 19, 
The proportion between Iron and Lead, as ſome ſay, isas 19 to 28. 
The proportion between Iron and Braſs is as 16 to 18. (0 
By theſe Rules we may Calculate a Table very ealtly, to know if an Iron Shot be 
wanting, and a Shot of any of the other metals to be had, what height and weight 
either Shot of Lead Braſs or Stone” ought to be, to fit any piece of Ordnance , and by 
the ſ4me merhod we have here Calculated a Table, which doth ſhew the weight of any 
Shot of Iron, Lead or Stone, from 2 Inches to 9 Inches. 


k 


This is worthy to be obſerved, that you ought not to have ſo much Powder to Load 


a Piece that muſt diſcharge a Marble Shot, as an Iron Shot ; bur the proportion muſt 


be abated as the proportions between Stone and Iron doth allow of, 
KEE A Table 
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"A Table of the Diamefer and: Weight 7 all cuch 

//;;@hot as are generally-uſed, in;Eogland, from one 
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QUEST,” vi... 


vol to make a FIN of Leav.and Stor i gether: (the Stone 


cin fi into themiddle of the old , in which the Lead 
a og po — xoindabout-the Stone) to be of the 


/ Uke Diameter and Weight asan Irort Shot i is of. - 


" Tt is found by Experience that if you take five parts Lead, and one part of Stone,: it 
"Hil come rey ter the matter, By theſe Rules have we Calculated this Table. 


S207; 7£ T3) 
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| 2, Q , + Lead. Y Stone. | Rothtogether. 

| Ir is found by experience, that if | 2 ' 3 Poun. Ou: Poun. Ou. ;Poun. Oun. 
ou take 5 parts, Lead , and one part | =| — = - — 
Srave, it will come very nearthe mas- + | My bo, he o = - 
| ter, wanting not above 3 Ounces, |* |i* © ;[0 $|v. > 
which is nothing, reſpeRing the diffe- | 7 | - lt ; fo 4 
.rence you. thall find in Pibble Srones. = = — —— GM 7 + 
Here you have a Table haw much |3 | [3 IE, TO 
Lead, and how much Stone muſt be [3 #2 |5 Or "1 © 
together, to make the equal of Tron |+ | |7 # ba 88 5 
Shot, from 1 inch, and to every halfin [+_|2.]19__ __ 812 4.42 10 
the firſt and ſecond Columnro 8 Inch. | 5 I4 T2 14. 17 5 
'Diameter-;, the third Columm is how. | 5- | 2-| 19 443- i. 212 23 O 
much Lead, the fourth how much |6 25 o|5 oO 30 © 
Stone, thefifch how much weight both |6 |2. 32 016 o 38 B 
together. SSSR - 018 o 48 2 a 
7 7 12 148 0110 o 5B s 

18 | [59 ol12 O 71 ol 


Tes uſe is thus}, . kriowing-the Diameter of the intended Shot, enter the Table in 
the firſt and ſecond Columns, and againſtthem, in the third and fourth Columns, you 
have the Weight of Lead and Stone , that will make a Shot of the ſame Diameter 
.with a Shot of Iron, . whoſe weight-is in the 6fth Column. © * +; 


94:11. Examples 7: 


An Iron Shot of 2 inches Diameter, willweigh'x pound, 2 ounces; If I enter 
this Table with 2 inches, in the firſt Column againſt it , I hall find that I muſt have 
34 ounces of Lead, and 4 ounces of Stone;, "and this will -make: a Shot of 2 inches 


Diameter equal fo the weight of the Shot of Iron.” 


LOSS 2-595 HT Wt QUES T.. IX. 411 10 2288p? 4.4 vichtyld 
To find the ſollid Content ,"and' fhereby" the Weight,of gti 


Jron Shot. 


By the former Table or otherwiſe , fndthe Cube of the Diameter , which if you 
multiply by 1 x,- and divide by 21,  givesthe ſollid Content of that Buller in inches 
and parts. a. T6 2" if 5540 C# CHOY TR 

Now to.know how many pounds weight any ſuch body doth contain , multiply 
the ſollid Content by 4 2d divide SH rk by 16. ic will ſhew.how 'man 
pounds of Iron that Bullet weigheth, for an inch ſquare of caſt Iron weighe 
4 Qunces. EN "4A 
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.CHAP.- XXVI. 
Queſtions aboit Pieces of Oxdnance. b 1 


3 Efvre we cometo work what we: inte george Thee of Ordnance EY is 
GOEny to underſtand theſe Propoſitions following 


0 i \; PROD. .L..: by 
paving 2 the Dinineter a& a. Circle, Pi s gud te tnertridt 


N ada 7 gre dens lication ax tm Gy 59 W, - te produt 


1% 


2 Sho © 
OnpingrteDiaantetany Cine, t92F: the Circumfrenc 


rn 


Ter a 


"The common n way of rroportioad &d>-90w dk Dincener to the Cireum- 


ference ; but more exactly it is done, if you multiply the Diameter by 3, 14,16,or 
it may be« done thus, as 113 is to 355,: fois :the Diameter to the Circumference. 


6 p ” Mx 
'"* ift x3 i3 SHLT + - brigon 'P'R-O' P; 1 22 
- 0 ; s Py #* X " . v 
4 5 dots. 
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ov ar Mit fig 7 CITES if 


yivinzebe Circumferenceof ng to. the Snprvcn 


Mukiply the Square of the EE by 079, 578 will give the Superficial 
” oe rey | half the Circumference, and that Sum is the 
oy t1.d5ify; : 3332MEgo 363 55 PRQ, P. IV. NWI3920 * F 
paving the *Eltcirfrence of ny Cirtle, i rnd the iameter 
| ine rambinar hb, gre Der iti 
; i GIG prop. ye 


To meaſure the Fruſtrum of a Cone 0 Pyramid , widwing 
both the Diameters and lengthof the ſaid Fruſtrum. 


Multiply the Diameters oneby the other, and add to them both their Squares, and 
te Con idwidedby 785 39, the one third part of the Remainder is the Content of 
one, 


PROP. VI. 
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PROP. Nt. 


By knowing the-weight of any one/Piece of D2dnance; to find the 
Weight of any other Piece of Dzdnance. . 


If a Saker of 4 inches Diameter weigh 1460/. how much.will a Cannon of 8 
inches Diameter weigh, ſuppoſing they be equally fortified , (otherwiſe this Rule 
will not told trne) Cube each Diaineter, -6rſeck in the foregoing Table , and you 
will find the Cube of 4to be 64, 'andof $trobegr2, then ſay as 64.15 to 14001. 'fo 
1s 512 'to 12919 /pouhds, -and-this ts theweight ofa Cannon that'is able tocatry a 
proportionable'Charge. : :.- »Ke | 


: » PROP. VIL 


To fittd fheſoltid Contefit of the 'Concavity , Cyliiwder , bz. 


Soill'of a Piece bf Dzditafice. 


By theRutes given inthe firſt'of theſe Propoſitions , find the Superficial Contenr 
or reaof the end of the Cylinder, which multiplyed by the letgth., will give the 
1d Content. PIE 


PROP. VIII. 


To find the ſollid Content of the Soul oz Concave of a 
way L, Dzdnance , if it be Tapering , oz the Seifiqn of 


. The working of this Propofirien is the ſame as in the fifch Propofition, or you may 
. for brevitiesſake, add both the Diameters together , and the half of that may be 
accounted the mean Diameter, by which you may find the Superficial Content by 
the firſt Propoſition, which multiplyed by the lengeh, gives the follid Content, 


Þow by knowing the weight of: any one Piece vf- Ojd- 
"qanct to $9 the weight of. any other. bring of the 
ame ſhape. 


With your Crallapars take the greateſt thickneſs of the Piece whoſe weight you 
know, and likewiſe of the Piece whoſe weight you know not ; then by the former 
Table find the Cube of each Diameter, then ſay, as the Cube of the Diameter of the 
Piece whoſe weight is known, is to the weight of the ſame Piece, ſo is the Cube of the 
Diameter of the Piece whoſe weight is unknown , to its weight ſought. 

' But if the Pieces be not of one and the ſame Metal, after you bave found the 
weight, ſuppoſingit to be the ſame Metal , then you muſt by the Rules given in the 
24. Chapter , proportion the weight according tothe Metal the Piece is of , whoſe 
weight you know not, 'and if the Piece whoſe weight you know, do differ in propor- 
tion, asif one be of Iron, the other of Braſs, the proportion isas 16 to 18, &c. 


Mmm 2 | PROP. X. 
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PROP. KX. 


BY knowing the weight of any one Piece of D2dnance, to ſind 
the weight of any other. Piece of D2dnance , although dif- 
fering m ſhape o2 fozm knowing the Diameters at Britch, 
MNuz3les, andlength ofthe, Pieces. '- 

- By the Rules givenin the ninth Propoſition, find the ſoilid Content of the Piece 

whoſe weight you know,: ſuppolingir-tobe a ſollid body without a-Chamber. - 

- 'Thentake the ſollid Contenr of the Concave part, by Rules given in the ſeventh 

Propoſition, if it bea Cylinder ,; or by the ninth Propoſition, if it be Tapering, - This 

latter Content thar is of the Concave being deducted fromthe former Content of the 

whole Piece, gives the ſollid Content of the whole Metal in the Piece. 

Obſerve the ſame Rule in finding the ſollid Content of the Piece whoſe weight is 
unknown; Cube both the ſollid Contents, and ſay ,. as the Cube of the ſollid Con- 
ent of the -Piece whoſe weight is ktiown, is to his weight; ſo the Cube of the 
 ſollid Content of the Piece whoſe weight is unknown, is to his weight ; bur if they be 
not of one .and the, ſame Metal, we muſt work by proportions, according to. the 
Rules giveninthe 24th. Chapter. .'. OY 02 HY 
- ©" By theſe Rules,*when Weights and Scales have been wanting , have I found ont 
the weight of ſeveral Pieces of Ordnance , andifexa& account be raken with good 
judgment and conſideration had, of the difference.of the Trunions and Britch end, 
eſpecially if there be any great difference in the Pieces, you cannot erre 
much, for the Rule being demonſtratiyely true , the operation truly done, can- 
por ret {= <3 He 5 TR es BO Wes 


ks. 4 w « *» 


PROP. XL 


To find-the weight-of- any Piece of D2dnance where we have 
-- noother Piere-of D2dnance , whole ioright is known, 


Find "the ſollid Content of the*Metal (according to the Rules: given in ae 
tenth Propoſition ; then multiply that by 4 , and dividing that Sum by 16, 
will give the weight of the Piece-, ſuppoſing it to be Iron; for it is generally 
allowed that one inch ſquare of Iron will weigh juſt four ounces. 

- If the Piece whoſe weight you ſeek be yor of Iron, but of ſome other Metal ; 
| -_ =: by the Rules given inthe24th Chapter, for the difference of the weight 
' of Metals. ; 5 450 
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CHAP. XXVT. 


To know the Allowance 02 P2opoztion of Pow- 
der pzoper fo2 any Piece of OP2dnance. 


T> Seneral way 1s to aſlow for ſuch Braſs Pieces as are above 40001. five ounces 
A and a half of powder to a hundred weight of Metal. 

But for | Culverin of Braſs fortified of above 40001. about 3 ounces and a 
half compleat, yet there is uſed alſo generally for the proof of Shot three fourths 
or four fifths of the weight of the Iron Shot,. but for the Service not aboye half the 
_ weight of the ſaid Shor. s 


For Culyerin, the whole weight of their Shot for proof and for ation, is two thirds 


of its weight. | | 

The Saker and Faulcon four fifths, the weight of their Shot z and for leſſer Pieces 
the whole weight, and one third morefor proof; but for action juſt its weight : bur 
when they grow hot, a part muſt be abated according to diſcretion. 

You mutt note, if you know how much Powder will Load a Braſs Piece, three 
quarters ſo much will Load an Tron Piece of Ordnance. ; 


4 SECT: L 


Jf Weights and Scales be wanting, and Ladles and the Car= 
tredge not marked, -yet to judg a reaſonable Charge fozany 
Piece of Dzdnance. : 


The Allowance that may be made for Cannon is two thirds, the Diameter of the 
Cylinder for Culyerin three Diameters, for the Saker three and a half Diameters , 
and for leſſer Pieces four Diameters of the Cylinder, which length will alſo ſerve for 


the Cartredge. | 
SECTF.-*IE 


-5y the weight of owner fo2 any one Piece; to find the weight 
of }Jowder proper to any other Piece of.Dzdnance. . 


To perform this work you muſt find by the foregoing Table the Cube of the Dia- 
meter of the bore ofthe Piece, whoſe allowance of Powder you know ; alfo the Cube 
of the Diameter of the bore of the Piece, whoſe allowance. of Powder you delireto 
know : - Then ſay, asthe Cube ofthe known Piece is the quantiry of Powder known, 
fois the Cube of the Diameter of the unknown Piece to thequantity of Powder pro- 
per to the unknown Piece, : | - 


" SECT. 1. 


Praftical Experiments. concerni the allowance'of Pownber 
- neceſſary to any Piece in time ol Service. 


It is always neceſſary to take carein time of Service of over-loading a Piece, which 
Error many run into, only minding the bore of a Piece, and not minding whether the 
Meral will bear it, and ſo endanger themſelves and other ſtanders by. To ayoidſuch 


errors obſerye theſe experienced Rules. | 


Nnn To 
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Toa Demy-Cannon fortified of Braſs ous 4400, or alittle more, rey is — 
by the Tower 5 ounces and a half of Powder to every hundred weight of Metal - yet 
in time of Service Gunners qo. mn 3 ounees-4 ; wparery imadted weight of Me. 
tal,” which doth amount too %;*: 

Demy-Cannon wh: o Iron abour 3800 L. is aoned by the Tower J- ounces and 
er49 ever > weig pughMes ich” will be, durable in time of 
but there are Drike of 446 "which ravſt b allowed! mote, according to 


the portion 45; Y; #d.: 0 '8 Þ 

; es RBI — op Tallowed by ihe Tower 3 ouncesand a half of 

poweky ry any ro every hundred wy of Metal, which ne" be burnt in time of 
why behog: 
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ly. D atis 10 222ml. as. poneſ® who +4, To 
IOERS r- 3} Ars 
than the bore of "the Piece, and 
| pa r head, ano TOTES 

ther end ! al, you xe a hole _ig enough to 
d e th Yn of a Sho, this is done to tnake 
Fanc Hye IEA de lic ahh fa te ward when they are taken 
oo 7 + "were zece; then'you muſt pur 
NE Iron. 'Balf (that ER at the 
Pike-ſtaff) - - 
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your Ry lay the fams op TR: with Sid bs hank, if off Ke 
end perpendicular , as it did when t was in the Piece ; hens ſerve, 
whether the mgrk 66. madeu _— Ranimer head when it was in the Piece, be juſt 

partofth Do thebore of the Piece lies rieiffier to the 
zght hand nor to the le&;; bur if you find jt any thing tg che right orleft hand, ſo 
—_ lyeth the borecither to the right or left, and the PieceinS —_ muſt be or- 
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deintdapdelnuged:brobrding] 

2;Bneiif:fpou; would |=. Inf Bree lie morenipwatds ar denote: 
beotlla Vane: at the very end, ſo:that inbeing put in-arche-gery touch hole, may keech 
at the metal whenit is drawn our, then pur the. WirEdowntherouch bole nil it couch 
w L yn Fl the 


ont, 
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the R—_ of the metal in the Chamber, then holding it in thatplace, make a mark 
upon the wire.jult even with the touch hole, after draw up the wire until it ketch ar 
the meral on the top of the Chamber, and holding it there, make. a mark as before, 
the difference between the twa. marks is the juſt wideneſs of the Chamber, and the 
diſtance between the firſt mark and the end of Yo Wire (having half the Diameter of 
the Chamber of the Piece ſubſtraRed fromit will leave half the Diameter of che Piece, 

if the Piece betrue bored; bur if the Piece's number be more than halfthe Diameter of 
the Piece, .the bore lieth roo far from the tauch-hole., and the upper part of the me- 
ral. is thickeſt, but if leſſer, the lower parc BfF. metal is thickeſt or hath mot 


metal.. 
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; CHAP. XXVIL 


Df the neceſſary Jaſtruments foza Gunner, with 
ſeveral other neceffary things. 


| {A ater Gunner imcding upon ſervice, -ngke moſt chiefly to be piegaretwith 

| theſe-Inſtruments,' as Calabers, Compaſſes, height board; Sight Rule, Gun- 
. ers Scale, :anda:Gunners« ts todivide as well into 12 as ual parts, with 
a Geomettical Square, to nake Montures, Levels,” heights, Breadths, Diſtances, and 
Profundities, ( which you ſhall read more inthe Second Part;) alſo with a little braſs 
Eevel,: Scales, - Weights, Priming-Irons, Mouldsto' make Croſs-bar Shot for Mof- 


quers,' 2 Bogk.of Accorapes, . andan'Tron wire or Spring,.and a Tranſome to diſpare _ 


aÞiece of Ordnance; that the Tranſome may go. up and down according to theDia- 


| meter and-thickneſs of the Piece, let the Tranſombe long enough to reach the baſe 


Ring, fromthe touch hole. Inthe nex t place he ought to be he, expert in the 492954 


ledg of cuttingour, and Alt-ſorrs of Ladles;\)Spunges, Ratnmers 
Cartredges; - &v.;7 For | ap.cndin you'may have'Recourſs tothe: fore egoing Ta- 
ble, And becauſe irmay {6 happen by: reaſon of the ſteepneſs, badne 'unte- 


 venneſs of 'the:way, you may: be:driven to difmoune and remount your Pigts,' re 
you get up to-the: rop. of a Hill; therefore ron ona] Gynn and a' 


Wynch, withallthe appurtenances thereunts belon Ropes, an' roi 
poor 4. "aſs oP,” _ wo Tere Dots wr r cepda m_ dead lift. - 
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Ihe waving of FG, —_ | Xa | 
and Cartredges, Fo:mezs, Carriages; Wtheets; 
RIS _ F"_ the Height hg any 
+: Pies... 
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Ez ebetter etpdition of this work we: have: "Y the ivany Table heed the 
length and. breadth» of each; Ladle, DN einbring that you cuteach'Ladte 
ow. atlonger, that is, allowing fo oreas mult nt dE roche ſtaff, or ſo 


much as the ſtaff goes within the Plate, | 
The 
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- --The Buttons or heads of the Ladles muſt be near the height of the ſhot. 
- * For Spunges, the bottoms and heads muſt be of foft wood, as Birch and Willow ; 
and to be one Diameter and three quarters in length, and three quarters or very little 
leſs of the height covered with Sheeps 'skin, and nayled with! Copper nayles, ſo thar 
rogerher they may fill the hollow of rhe Piece ; Let the botroms and heads of the 
Rammers be made of good hard' wood,” and the height, one Diameter of the Shot , 
and the length one third of the Diameter of the Shot. 
-" Fo make Ladles for "Chamber bor'd Pieces, open your Compaſſes to the juſt Di- 
ameter of rhe Chamber within' one eiphch parr of an Inch, Divide that meaſure” in 
two: equal parts, then ſet the meaſure to one of them, and by that diſtance upon a 
flat or paper draw a Circle, the Diameter of that Circle is one fourth part ſhor- 
ter than the Diameter of the Chamber; Take three fifchs of chart Circle for the 
breadth of the Plate of the Ladle.-.But for Cannon, the length. ought to be twice and 
two third parts, to holdat twice the juſt Diameter'of the Powder. As for Example, 
The Diameter of a Circle drawn for a Cannon whoſe Chamber boreis 7 Inches, 
containeth ſix and three quarters, the circumference whereof is 21 Inches 5, and 
three fourth parts cheveof 1s 12 3, 'and ſo' much 6nght the Ladle to be in breadth, ant 
in length 18 * parts. By this Rule you may makeaLadle for'any Taper'd Piece. 
Take notice for a general 6bſeryation; that aLadle 9 balls in length, and two balls 
in breadth, will near contain the juſt weight in Powder, that the Iron Shot for any 


— 


and 03 yReida form adano 95, nn 

:;Taſtly,: for:Cartredges, they. are generally made of paper Royal or Canvas. Take 
the;height of +. £909 adams omar rhe yent 'of the Shor,; and cut the cloath 
or;paper of 3 ſuch: heigfits, for'-the,-Cannon-:inlengrth- 3: Diameters, for the Culye- 
rin-4 Diamerers;: for: the:Saker and Faulcon:&-c.: tmalf of the beight of their proper 
bores and leayingin the miditarthe;rap of botrome one other ſuch ' height, ro makea 
bottath tor the Carttedge,:. cutting each -tide ſomuhirig:targer for Sewing, 'glewing , 
oripaliiag ch yaumnſthave 'a great: cart ro ;augment. the goodneſs of: 


— 
x 


Your powder; and likewiſe tle heating:ofi your: Viece,” ahd/ fo: augment: or. diminiſh: 


the quantity: of: Powder; ©. ©: 2 no 01) coplg oiten ade nd io LIN, 
. Let; your Former?be-miade+to:your Ordnance'to the height: of. your: Shot, and 2 
bnpinss length longer: thanthe Gartredge oughrro be; and rallow.it over firſt tha 


the mnay-llipoff; -and then put your paper on. your Former.i If you make your 
Cartredge of Caoras, half a-Dinmnatcl mare is anew Siu if you he 
is vfpaper;> balforthree,quarters:of can Inch. over-plus for paſtingiwill ſerve; be- 
mgpe once about.the:Former; having che bottom ficred upon the erid'of the Former, 
which amult be: hard: and:cloſe paitediby: the lower ſide of che. Cartredge; : then let the 
lower end of the Cartredge be paſted down hard round;about the bottom,and let them 
be well d ry ed before you fill them, and mark them how high they muſt be filled. 
And if you have no Scales nor weights by you for Cannons, put two Diameters 
and a half for the height.che powder muſt come, for Culverin 3 Diameters, for 
Saker 3 and a half Diaineters, for lelſer Pieces four Diameters of the Cylinder. 
For Carriages of Pieces of Ordnance for Land ſervice the Rules are given thus, 
one.and a half the-length of the Cylender is the length of the Carriage, and in depth 
four Diameters of thie bore” of the Piete at thefore end, in the middle three anda half , 
and-arthe end nex Sed, Fae two and 7 half, let the thickneſs be the Diameter of the 
' Shot, the Gized) ould be gne half of the length of the Piece in height, but for Sa- 
ker' znd'Minion you muſk exceed the former proportion .by one twelfth part, the 
Faulcon and Faulconet by one ſixth part. | | 
The Naves, the Cheeks called Limbres, and wheels, arc uſually madeof Elm, but 
the Fraploon, Axeltreees, . Fore-Carriage and Croſs heams, are made of Oaken 
Tim r, 
<'Fdrdreyiing ofiGunsby menih caſe horſes: þe-wanting;cthere is uſually allowed 
tdevery-lixty; Jghty,:ora hundred weight of metal to:one man, according to the na- 
girecoftþe enerdegchanace cr0:be drawn: RB eb2577 TORAOIIEOV.: 
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F Asfor Sea Carriages,they areſo well knownto every Carriage-maker that they need 
not to be ſpoken of. 

As for fitting Shot to each Piece, it is the opinion of moſt Gunners, that every Piece 
of Ordnance ought to have its Shot within one quarter of an Inch of the Diameter 
of the bore; others do ſay,that the one and twentieth part of the Diameter of the Piece's 
Cylender is more proper and correſpondent for all forts of Pieces whatſoever, Eve- 
ry man may make choice of that which by experience he findsbeſt. 


CHA P. XXX. 


How a Gunner ought to charge a Piece of O2d- 
nance. - 


Has ſhewed the compleat making of Pieces of Ordnance, and the prepating of 
& Apowder and Shor, with thedue allowance of powder fit for every Gun, with 
all the Inſtruments and Materials neceſſarily belonging to a Piece, as to its Rigging 
andLoading ; It remains now, that we go ops like ro work to charge a Piece , and 
order all things for the beſt conyeniency; and that the' leſs danger may 'follow 
when you come to Action or Service ; and for that purpoſe having planted your Piece 
upon the plat-form, have in readineſs powder, Bullets, Linſtocks, Scowrers, Ram- 
mers, and the reſt of your things. Stick np'your Linſtock- t6 Leeward'of you 
then to work with your Piece. Firſt, cleer your Piece within with the Scowrer, 
andſeethar the touch hole be tlear, and nor ſRopped; and ſoclear, that no dirt or 
Hlth be in che fame; Then let him char is'by to affiſt, (for a Piece cannot 'beman- 
naged by leſs than two) bring the Budg-barrel with the powder juſt before the mouth 
of your Piece, put then'your Ladle into the fame and fil ir, andif it be over-full, 
give it alittlejog, that the overplusmay fall down api ineo the barrel , after this, 
put it gently 1n at the mouth of the Piece, «eyen until the end of the Ladle -berhruſt 
up to the Britch end of the Piece ; then-muſt you turtithe Ladle pently and: ſoftly.and 
let it lie within the Chamber of the piece, drawing out your Ladle almoſt to the 
Muzzle of the Piece, put it back againto take up the looſe corns, which were ſpilr 
by the way, and to bring them-up to the Charge of powder; this done, the Gunner 
muſt draw out his Ladle, and take out of the Budg-barrel a ſecond Ladle full, (by 
our former Rules given he muſt Know the quantity of powder that his Piece will re- 
quire) and fo purting it 1ri the Ptece up te che former Ladle-full, then you may draw 
it out, and do as you did before , that no looſe corns may lie in the bottom of the 
Piece ; and in drawing out his Ladle, he muſt have a care that he let nor fall any powder 
| upon the ground ; forir isa thing uncomly-in a Gunner, to trample powder under 
feet. Then take a wiſp of Straw,Hay, or any other thing,and pur jt hard in at the mouth 
of the Piece, then turn your Ladle end for end ro cometo the Rammer,. throſt it in- 
to the Piece after the wiſp, and drive it up with it, and it will carry allthe looſe corns 
"which. poſlib|y-may be Kactered inthe Mold of the Piece; having driven the wad up 
to the powder, giye.it two or three gentle ſhoyes ta make ic lie'clofſe only, burfriye 
it not too hard leaſt you break your powder tov much,which would hinder its farce ; 
*Thewiſp or wad being clyſe.tgrhe powder,draw gut the Rammer and put in the Bullet, 
which raiple gently inthe. Ziece up: ro the wad that was before pit in to keep up the 
-powder;the Shor being in,pur 1nz ſecond wadafrer the Bullet and'thruſtir alſo —_ 
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the Buller, Always bring whil{trhe powder.isiputring in and wadding nþ;00 'one 

' be ready at the touch hole and Keep ir ſtopr wich his chumb, tha nopowder fly our 
at thei ol 1 hole, buttharit be likewiſe! filled with Tyan which: Ioky be mpplycd 
out is powdet-horn. ? Uh 

'The Gurner thar Loads a Piece is tobe very careful; and inligias always not to 
ſtand before the muzzſe of his Piece whilſt he: is loading! che. Piece; ,” but on one ſide 
of the ſame, leaſt a danger or miſchiefnijght -happen to him. And thus the Piece ha- 
ving its due Charge of Poder and'Buller,he muſt cover the touch-hole with an A pron 
key. of Lead, or for want of that, with dryed Sheep-skin; then ler him level his piece 
and fer away the Budg-barrel of powder with the reſt of his things, in ſome hollow 

lace under the wins covered over ſafe ; he muſt then attend the Gentleman of the 

Yrdnance, . or other: chief Commander, their Order or Command, before lie give 
fire. 

' Touching the Charges of Pieces, T baye, given full-inſtruftions neceſſary there. 
unto, with the weight of powder and Shot for any ipiece. But to ſay ſomething 
here rouching the quantity of powder, proper for a Load, we do find ſome dit- 
terence amongſt Authors ; Some whereof do maintain, that there ought to be _ 
edt 1ecefofiits Charge eſo-much powder as balf the. weighr, of the, Buller, 
 thers are of the oj dn that rhe more rude isput into a Piece, - the ſwifter Fo 

farther the Buller will fye, urging many reaſons to prove it. Bur experience, the 
Miſtreſsof this Art inſtruQterh us berter, tor if a Piece be loaden wich -two thirds of 
e/weight of her Shot-in powder, it ſends the Bullet or Shot going more ſwiftly, and 
ry i RY zh = Fre VeLY Many. 4 and ofien times iryed, Jo chat Al 


toe ety ' Ramme the Bulls, hid ihe 
{&-forch che Buller, and then would cauſe. che Bu. 
13 genie] AT muſt conlider in ſo doing, 
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Office and Duty of a Gunner, with ail his 
DprnerinsEn onents andqualifications. 


4 I E ghat. in i n t "NIE Maſter Sub wok not'abuſe himſelfn6r-orhersof 
ut ſame pr jon, muſt be qualified according to our Inſtructions follow- 


anabe co be wall led in"Arithitietick; adi derfiind rhe Exceition of 


the Square and Cube es and to haye koowledge in Geomerry, according'to.our 
--- InſtruRtions 


$5 EITE2 


Es 
204 


The CompleatGunner. 


SI 


Inſtructions 1n' the ſecond part, whereby he:may be able to'take heights, depths, 
breadths and iengrhs, and to draw the plot of any piece of ground, ro make Mines 
and Countermines, Rampars,' Baskets of earth; and ſuck like things ufed in time of 
war, as well offenſive as defenſive. $3, : 

He ought moſt chiefiy upon Land-Service to bewell skilled in the making Plar- 
formers, with Defences, Troniers, Gabbions, Loops, Parapersof Earth, and Fag- 
gots of 23 or 24foot high ; two foot high of Earth, bed upon bed, unto eleven foor 
high, /and after three foot Terra plene, to raiſe the Tronniers and Loops, ſo that 
for the Cannon it be three foot wide in the Barbe, and within twelve foot wide, 
without the lower part thereofto deſcend Scarp-wile, the better to diſcover the 'E- 
nemies ayenuesand offend them more freely, for avoiding the blaſt and Smoak and 
ruine it would elſe make - for. Culyerin two foot and a half within, and nine foor 
without will ſerve ; and for leſs Pieces the lefs meaſure. 

- -If the Battery be to be made with Gabbions, they being filled with Earth without 
Stones, moiſtned and Rammed 7 foot in Diameter, three Ranks between two Pieces, 
if theplace will permit; or two at leaſt, and three Rows alſo one before the other , 
ſetzing one between two, fo that if one Rank will have three; the ſecond will have 
two, and chethird one ; bur it will be hard ro make a ſafe Battery with Gabbions , 
Cannon or Culverin proof. 

; . Concerning F1at-forms. Ler the platform for a Cannon have thirty foot for reverſe, 
and 27 foot for a 'Demy-Cannon, and he ought to ſee thar' his plat-forms 'be 
even, or riling one foot for 20 foot backward the better to ſtay the Reverſe, and fa- 
cilitate the bringing:the piece-when Loaden to the Loop. The platform ought tae 
made clean; that no ſtones or orher things lye in the. way for the wheels ro run up6n, 
whereby may be hindered the true intent of his Shot. ke | 
;;,;He muſt ;before any -ſervice''is; examine his Piece of its goodneſs or' defed ; 
according to our former Inſtriitions given in this behalf, he muſt alſo be furnithed 
with all neceſſary things for his Artillery, the particulars thereof we have mentioned 
in, the-.29. Chap... bur becauſe ir-rakes not up much paper we will repeat thetthere 
agaln,: 52; . 75314 17 0195170; THY POR a Wy gd i I OBOIITCS'D 

gh” 4 Trucks, Axehrees, -Ladles, Rammers, Spunges, Worms, Tampiohs, 
cight-baard;, Auger-bir, 'fimeſs [and ronndnefs of the Shor; Chane- Short, Croſs. 

ar Shot ec,” Canvas or ſtrong paper for Cartredges, Calabers, Compaſſes,” Sight 
Rule, Gunners Scale, Quadrant, Scales, Weights, priming-Irons, and Aprons 
ro cover the Touch hole. OS 

Before he come upon Service, he ought to examine and prove the goodneſs of his 
Powder and Match, and examine it according to the Rules given where we treat of 
the Examination of the goodneſs of Powder. 

A Gunner ought to be moſt careful to ſee that the Powder be placed. ſafely from 
_ danger of his own, as alſo the Enemies Ordnance, and to be furniſhed with artificial 
Torches, Dark Lanthorns,-with all forts of Fire-works , of which you ſhall 
have a particular account in the Treatiſe of Fire-worksat the end of this Book. 


He muſt haveby him his Gyn and Winch, Hand-Spikes, Crowes , ro mount and - 


diſmount .Guns at pleaſure as occaſion may ſerve, alſo Coynes , Budge-Barrels , 
Powder Baskets to carry Shot to your Piece , to keep his Linſtocks well armed with 
good Match, | | 
 Hemuſt alwayes have by him a Ruler, Scale, Compaſſes, ro meaſure the Dia- 
meters or-Bore of every Piece , and likewiſe thelengrh of rhe Cylinder within, the 
better to fit her with due Shot and Proportionof Powder. F 

He muſt learn by ſuch InflruQions as we have already given, -rhe Names, 


Length, Weight, and Fortification of every Piece about the Chamber , andto tell 


readily how much Powder is a due Charge for every Piece, and what Shot is neceſ- 
fary. How many Perſons muſt attend in time of Service, how many Horſes or 
Oxen will draw a Piece of Ordnance , and in cate they be wanting , how many men 
will ſerve. How many pound weight of Shot one man may drive before him ina 
Woheel-barrow from place to place. - 
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A Gunner ought chiefly to Charge and Diſcharge a Piece of Ordnance Artiſt like; 
and. when. he opens, ;or orders tobe opened the head. of 'a. Powder Barrel , let no 
Iron, Tool. be uſed thereunto for fear -of taking ori ſiriking fire, fortbar purpoſe 

ire it is uſual to have wooden Mallets, which will prevenrſuch dangers. - 
| Gunner before he B__ to makea' Shot, ought to cenlider” that a 
4 As ,..or. of untwi Ropes, will wake the Shot thoor wide of the 


"Reo condler: whether the Trunions be. lead-1 in their nw place dy 

, whether:the: Car have irs due lengrh., whether one wheel be:nor 
thantbeorher., or whether, one wheel dorh not reverſe iquicker-or ſooner 

x chan cheocer for. theſe will cauſe the. Piece ro exre , and to ſhoot. wide of the 


, that if his Picce lye. poine blank or under 

putina ſafficient wad after the Shot , to keep it cloſe to 

not. be cloſe, great danger might follow', forif the Shor 

uld ae are vere Bug then inthe firing of that Piece ir would 

brea 4 that very yacant place berween rhe-Shor: and che Powder, and fo do 
dammage to himſelfor ſtanders by./ if your Piece bemounced , you thenuſe no wad 

at allafter the Shor. _ 
_;;Every, Gunner ought-to have ſtanding by him ſome Tubs of water to wet his 
elm in, whereby: = as x opens of are :as alſo ro be ready upon 
to-put-our:any Are thappenin time of Service. + ” 

Every Gunner ought tÞ try whither his Piece is truely. bored'or not; - if it be not, 
t0.take pgs ri her | his-proportion of Charge, according 


;unner ougt orakehis Obſervation bf the arkorplace hedtnendsto diret 

pos, t over he middle of the bore within the Piece, for by chis.means ke 
dable, by hi is Skill,; coimiake a-tyue Shot in a bad Piece. Ba 

t bemaythe betrerdire& his Shot ro the place: deſired ; -ought to 

lid: en 'of the Metal of the Piece at Britch and Muzzle , and. thereby 

aelyhow to Piece ,- be-it either; true bored or'nor. Of diſparting 3 

z 1:hal (ew how ir maybe de foe ay esin-the following or ſecond part 

nanery;-- 1 ametorhe prac —— wear bp 
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CHAP. Ik... 


The Deſcription and uſe of the Geometrical Qua- 
'drant, fo2 the taking. Heights » Diſtances , 
tl 8c. 


y wY you Sami mak: Aa common Gayle, ton e cms chad hb 
I your Ruler,draw the Line A B, and. Gicditie Diſtance''A'B- in" 
a8 Compaſſcs: upon the Center Adeſcribe the Arch-B D, then hs 
1} F Ditate A'B,, ſetting one foot" of. your:Compaſſes in'B, iſet ir! off 
Agr the Arch B D, and it will reach to L, divide the Arch BL 
jneo- tro ©c 1s 4nd rhat wilt -be'ac E; Thediſtance O L, behig fer upwards 
from, will reach to D; ſothendrawin age Line A D, will make the Quadrant 
ABD; ind the ArchB O LD wile divided imo three equal' parts; how every 
one of thoſe parts muſt again be diviqed: into three equal parts , and: everyone of 
theminto roequal parts , ſo will your; > rided into. 96 equil parts b 
called Degrees. 
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' CHAP. 1. 


The Uſe of this Quadzantin taking the Perpen= 
dicular oz direct height, by help of the Duns ſha- 
dow. | 


—_ rang wi left ſide of the Quadrant Geometrically cowards the Sun, the Thread 
| &..and Plummer having their tree courſe, moving it up or down until both your 
ſights have received the Sun-beams; then if your Thread be found in the twelfth 
part, all things that are upright or truly perpendicularly elevated, are equal in 


on the rwelftl part,” then theſenprh of the ſiachowiis the ei 
"Ori ſy words it dy Kat 


awe (aid before; 
ow by 1 5, the 
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£ and m,augment then the length of the ſhadow by the parts declared by the plummet, 
and the increaſedivideby 12; and the produdt is the Alricude, 
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Example. 
7 InttheForegoing figureit _eily to be perceived, when the figure falleth upon 


the 12 Diniſion, the ſhadowisequa _ the thing ir ſelf; In the 6 of the right, ic 
Ppp2 Wo is 


tntaks hed! 
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- isbur half, in the e 6 of the contrary it is twice the height, andio to conclude, as'the 
fide inthe right exceeds the parts, ſo doth the Altityde the ſhadow ; and the contrary 
in the contrary ſhadow. . Behold the figure & where yob will find the Thread cutteth 
6 parts of the « ny ſhadow -upon the Quadrant, the ſhadow BC then being 210 
foot, -ebe Thrgad. ave ſaid) the length of che ſhadow 210 foot 0% 6, the parts 
by the Thread,” and it makes 1266,: agd' that dividediby: 12 riferh: 195,: vihich 

he Alti Mfr, a body, has caſts a ſhadow of 210 feer. 

ſd the he Swe 4 thing may be knows by. rakin ng the, 1engrh of its 
Pio and the length of the ſhadow of any _— right whoſe length is known, 


= ing, as the length of its ſhadow is tots heigh, fo e length of the w of the 
nownthing 1s to its T- | 
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CHAP. IV. 


With the Aid of two Stations to find out JPnap- 
poachable heights. | 


- 


<5 two Stations going hither and thither, yea, toward orfrom the thing you 
F intend to meaſure, ſo thatin the oxe place the thread may fall juſt in 12, andar 
the other Station in 6 pointsofa right ſhadow, then if you: double the Diſtance of 
both places, the Summitie ſhall appear from thar part of the rhing meaſured, which is 
equal in height wich your Eye ,- ox if your ſtanding beeven with the Baſe; joyning 
to that double diſtance the heightof your eye, you have the whole Altitude from the 
ground, &c.” If the oneStation cauſerhe Thread to fall in 12, and the otherin'$of 
aright Shadow, then triple the Diſtance between the two Stations, ſo have-you the 
height alſo : -Or if the one be-in 12, and the other in 9 of right ſhadows, bo k. Ok 
druple the.diſtance,- the one-under 12, and the other under 6: of the contfary ſha- 
dow, and the'place berween both Stations is equal with that you meaſure, ever un- 
derſtanding from your Eye upwards. _ | | 


. *. © F\ © 
4 ot 


3. en 


How by the Quadzant, with Calculations, ſpeedi- 


7 


--.. Ip tofind-all. Heights acceſſible. - .. 
$6 725-513 15008 Yo +1 O09: 2% Breton ©:179 3 4:::9:4fp 405 
$3.4417 "Ny 1492 WOT 2% DIE } COUBAK' 'I-3 ta | 
Noe unto, asin the former Figure, handſomly''eleyated- againſt or towards 
”T the thing''ro'be meaſured; perceiving through both fights juſt the top, mark 
well the Diviſionor points ereffed by. your Thread, whether ic he of the right ſhadow, 
then multiply the diſtance between you and the foor of the Objet by 12, and divide 
thar Sum by the parts cut upon your Quadrant, which your Thread manifeſterh ; and 


- the remainder is the height of the Object from your Eye. 


Qqq But 
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© But if the Thread fall upon contra ry ſhadows, work contrarily, that is, augment 
it by the part, and divide that Sum by 12; Remembring ever to add the height of 
youreye downward ro your quotient ; ſo have you your deſire, the Baſe being c- 
qual wich your. ſtanding. 
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' You may alſoby two things of onelength joyned thus in a right Angle, find the 
Altitude of ws thing. go > Ib 

Ter the end C be applyed to your Eye, then go "6 Ih, ; 
backward or forward as youſhall ſee canſe, till you | [A 
can; eſpye the.topand Baſe of your Altitade by the + 1 
Emreams AB; and in fo:doing, the diſtance between 27444 ] 
your. foot and.rhe Baſe is equal to the height, with- | 
out adjoyning the Alricude of your eye , which in 
all the reſt before ſhewed is required. Only here 
you mult take heed foto couple AB andC D, that Hs 
16 beholding the Altitude, your Line A } dew _—— rey 5 BOT 
' perpendicular or parallel to. eh; In © "al P 
fort ay-yonthete the diſtance of any two things in ſight, and that wy fybu 
-afedifcretion in placing AB; tharit bealways parallel to the thing meaſur: 
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my ably be done by help of a Line and Plummet upon cheTIdTAB., ———.- 
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*T His Work is Performed as. the former in the 24. Chap, only here with a Plum- 
" & ther and Line we rake che heighth ar depth fromthe top of che Caſtte A, to the 
Hot of chic Caftle'B, "and uppoſe ht be etal £6 the diſtance there taken; ani 
the diſtance BC equalto the height, and chen work by the Ralles there given, ard you 
will find thediftance' CB. Thisis ſo plain there needs bo Example, 
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{rument. 


A Mongſt many practices I find this the onlieſt way to obtain our deſire without 
the help ofan Inſtrument, yet in this is neceſſarily required to have ground c- 
nough at liberty on one ſide. Then begin thus, at the beginning of your Length ſet up 
aſtaffor mark that may be ſeen afar off , then go from it Orthogonal or Square-wiſe 
on which' ſide youwill 2oofoot,; the more ground rhe better ; Pur up thre a ſtaff 
alſo: now — your ſelf to the firſt ſtaff or mark,going back from ir 300 foot, more 
or leſs, at your pleaſure,ſet upthere a third ſtaff ſo, that the firſt mark or ſtaffand it 2- 

e/all in a freight Line from your ht ro thefartheit part of your length by the 
judgment of youreye ; now go ſide-wiſe from thence as far ina right Angle, until the 


ſecond mark offer i ſelf aright berween the extream part of yous lengthand ſight, and 
IN =_ there 
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Bur if the Thread fall upon contrary ſhadows, work contrarily, that is, augment 


* it bythe part, and divide that Sum by 12; Remembring ever to add the height of 


your eye downward ro your quotient; fo have you your deſire, the Baſe being c- 
qual wich your ſtanding. 
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dir the Thread with the plummet noje 6 parts of conzeary',ss yau may fee in the 
0ing Hgure , the diſtance fromthe baſe A to your ſtanding B 115 foot multiplied 

by 6, fo have you 690,w — 12 yieldeth 57 * foot ; to this adjoyn 5 foor 

(being the height of your eye fromthE ground) and fo find the Altitude to be 62 5 

oor. :- -- | 

To findwhat part of your Altitude is Level with your Eye. 


Cauſe the Plummet and Thread to fall upon the ſide of your Quadrant where the 
Degrees begin, which you will find before in the Deſcription of the Quadrant to be 
the fide A B,and then ſearching through the Sights that part, that which you can ſpye 
of your Altitude(the > Loan Ink, upon the ſaid Line A B )is level with your Eye. 
the height whereoffrom the baſe compared: with the Altitude of your Eye, diſcove- 
reth the inequality or difference of the ground, that is to ſay, how much higher or 
lower the baſe of the thing robe arm = than the ground at your Station, which 
difference,as. you ſhall ſee cauſe, added;or ſubſtraced from your beights found as is be- 
fore declared. , yieldath-tmaſt.exatlythe true Alticude : Andthus you may beallured 
neverto err, how.unequal or uneycn ſoeyrr the ground be. | 
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You may alſo by two things of one length joyncd thus in a right Angle, find the 
Altitude of any thing, 

Let the end C be applyed to your Eye, then go | 1" 
backward or forward as you ſhall ſee cauſe, till you f A 
can eſpye the topand Baſe of your Altirade by the | 
Extreams AB, andin ſo doing, the diſtance between 
your foot and.che Baſe is equal to the height, with- | 
out adjoyning the Altitude of your eye , which in = | 
all the reſt before ſhewed is required. Only here 
you muſt take heed ſo to couple AB andC D, that Te 
16 beholding the Altitude, your Line A B may de- — —— JþD | 


f _ — 
hi 


Sr — 


perpendicular or parallel to the height: In © HM \ 
like ſort may you thete the diſtance of any two things in ſight, and that exaQty, If you 
aſe diſcretion in placing AB, thar it be always parallel to the thing meaſured, which 
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my <afily be done by help of a Line and Plummet upon theTide AB.. + -——-.* 
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To Meaſure the Diſtance any place is from the 
FT His Work is Performed as. the former in the 2d. Chap, only here with a Plum- 
" Þ mer and Line we take the heighth or deprh fromthe top of the Caſtle A; to the 
Hot of the Caſtle'B, and ſuppoſe that to be equal tothe diſtance there taken, and 
the diſtanceBC equal to the height, and then work by the Rules there given, and you 
will find the diſtance CB. Thisis ſo plain there needs bogs. oO 
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To get the Length 02 Diſtance of any place 02 
Mark in ſight, be it never lo far, without .Jn- 
rument, l I a 


Aoret many praRices I find this the onlielt way to obtain our delire without 
the heip ofan Inſtrument, yer inthis is neceſſarily required to have ground e- 
nough ar liberty on one ſide. Then begin thus, at the beginning of your Length ſer up 
aſtaffor mark that may be ſeen afar off , then go from it Orthogonal or Square-wiſe 
on which ſide you will 200foot, the more ground the better ; Put up tire a ſtaff 
alſo : now convey your ſelf to the firſt ſtaff or mark,going back from it 300 foot, more 
or leſs, at your pleaſure,ſet upthere a third ſtaffſo, rhat the firſt mark or ſtaffand it a- 
gree all in aſtreight Line from your ſight to thefarrheit part of your length by the 
judgment of your eye ; now go ſide-wiſe from thence as far ina right Angle, until the 
ſecond mark offer ic ſelf aright between the extream part of you lengthand light, and 
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albopurbe fourth at: All ihis-performed; ſeeoour ihe diſtance berween the firſt 
- ſtaff and the Second, and that name your firſt diſtance ; then the diſtance between 
che af! and third, name your ſerynd:Uiſtznce: 3 <A vhediſtanceberweenthe third 
ang ip rth ſtaff is the third diſtances Dedu#yourtitt:diſtance fromthe third, ſo-re- 
| mir 2 the Diviſor ; then multiplygoarthird rd diflarte by: yourſecond, and the pro- 
duty vide by your "Diviſor, chemuoiienrſhiwecth theatue Jengrh. Tag che. third 


| aff & the fortreſs or mark A 7 fogplainteſs; penny yore” 245 
Tae "- 6 >41.awh oO ad tb SP4t xr)] ” 
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"4 vB 4 - © Example. 
W e Caſtle, = bv — to be meaſured , Bis 
Sri ſt ſt; NE ond , dir Brhe firſt Orthogonal r00 'foor; 
the thirc pi being diſtant back from the "feſt i in a Right line with the mark A 
33 foot; E is the fourth ltaff, rurining filewile Orthogonally , or in a Square, 
Wot Ek wort) Eficrheſt pare of you og / A;&'p erceived-in @ right Line 
th: the ſecond ſtaff at 1s diſtand ler be 120 No, Now by Subſtra- 
 Gigarak or ing 120, ens remainettff6tCs Divifoy 20 3/chen' multiply 133 by 
' 126; Toriſeth 15960, which divided by 20, arid there cometh 798 foot, the true 
<n. D and A, fromwhichif you abate A B 133, _ remainerhB A 
ad AHIAanc 
ume ne.5 ah here Oc- 
Seb + Age ou | 
k he *r 
N) nUON EnNTIONEd among The TDenmurro at Thr ni Ek ct i 
&, Cords, of Tach like, making the dne 4 Rich preg a Er ths | 
third 5 3 ' This done, conjoyn their ends together, and the angle ſub- 
eſtſtaff is » which firſt placed at B,  andafier at D, It 
nding fidesto A , the other ſhall guide you to C and E, or1 
pedirigh to c not}to tarry the proportioning of 
F J die. rak aly 3 Staves, Sticks, or Threads, 
a'T e, it matters not of. what form or faſhion t 
etegf3t EB; turning oneNdeto A, dire you ſelf lide- 
| | 3 xeme ring. top e the ſame angleat D, and departing 
- fall tainih hike raankier Lin all hs before i declared. THWIng any 
mean rh any you fall moſt exaQtly meaſure any diſtance. 
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with * "WEL Pikes, " any Staves, having 
no other Juſtrument, you may ineaſurethe 
. Diſtance between any*two Towers, Caſtles , 


'-0z" other: Patks, , Iyingtin a; right Urs Tian 
"yew, not comjugneargupofthem-: -. i 20 a PE 


y Ou thilfirt (as vie tae telared mah CinpreY' ws ! Thi 
joyning any tliree-Stafes; or ſucti like, rogether, "wy "Y ki 
ſtanding). place.in ſuch fo Gn 2 of the des rainirl ngles;;'m 
realy toward the Mark : Theti Ripa SE oo Heer 27 
lidewife: x the other fille of rigs Alt Mel you ft yon " ws the ino 
round thebeats, and thereſerup your Lbs Stat or Mi Tu [buck 
om your firſt Staff (alvayes keeping it cnray berweE yOgt JU et brand rhe"Mark) 
as many ſcore again, or Pike lengrhs;as you : ſerringl 
youſhall place the ſame Angleyouuſed fiſt Staff rt 
;In "aft ihts as it was before; cron ofthe" Angle Ning rectly rowartfthe 

firſt Staff, thi gther ide Cl 7 you whichery aſt oro-place your fontch Saf; 
for paſſing filfin Ati ur b th ngls.y" ſhall ar che Kffind the 
Second fall} ſnared bet Eat bk and ite | aff kn atid'thete ſer up the AS 
Staff, bis rertove Your A nple again tg" the ſecond Seaff 7 ©and placing' there 
fore, the one fide'even with'rhe firſt Staff” hſs bn ina "Fo line with hea 

you come direly b:tween your neareſt Mark ard the fourrh'Staff,” and't 76 Free 


up the fitrh, 
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Now you muſt meaſure how m hdr Paces, Halbeards,- or Pikes lengeh, are berween 


your firſt and ſecond Staff, d g th&ffrofh theſdiſAnce between the third and 
fourth , and the won you for a Divifor ; then multiply your di- 

ance between Og ſecond Se Gfch Saffby the diſtance between the third and fourth, 
ſn horngen Harteſeryed Digs; ahil it Fielitertrinrhe __ the true 
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berds, Bills, jangle Hemideof re Sar, Hal- 
s, Bills, or any y ſuctethilg + Kraves'of ef whiclT make 

my Triangle N, which p we, 's i th hj 
Mi (9 4 Tri 
Mas fon 


_—_ goed, thirdly : at E; andnote, 


burar K it, ome abdliffereth, 3s 
hy FPAStS. eſt hap haply y you be de- 


pie om bt DE rtie Uiſtance be- 


viſor, ; which: mealured , I 


wet E 3þ 3 Halberds lengths, the ſpace 
OW. joy by 309, 'producerh, 3000, 
OEIEnf 60. 


L Forclude therefore. the Kiſkance 
4 ppt ou rmete the 

- and as for DF: it matters 
- Dear the ſame denomina- 
TA "and in meaſuring E G, 
Job a ſmall diſtance p and 


{ 


n mY Ss > 
your Angles, REY Kill prepared=et my NJ c Sraves, &e. 
[oonter: pomaaigg ne a. 2 he " þ the Anple in 
Net what the one comaining lidefyedirtHy to one-of the Marks Thich here 
ion fake Twill call the: ards-cooandfroumil youfindyour 
fot; Mark preciſely cer wikyoul notingwhat-part of che line or fide 
the AS It cuts by your 1d therefiake afine norchor mak k 


nding Staff, which done, youThallgoide 
Staff, as the other containing lide of your ——_ will dire& you, fo far as you __ : 


pY 
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and then ſer up your ſecond Staff, yer paſs on from thence ina right line with that 
containing {ide of your Angle that riſerth from your Staves , and cometh ſomewhat 
toward the Mark, and go ſo farymtil you ſpy.yold ſelf: jult between your third Staff 
and your firſt mark, there ſer ap your forth Scar” ; then reſftto your Angle again, 
and ſtanding behind the ſecond Staff, note whither a right line from the Angle to that 
norch ( befdre made onthe ſubtendent Staff or fide of the Triangtey will dire& peu, 
for that way preciſely ſhall you go on until you Tome in a right, line wich the' ſecon 
and third Staff, and ere there the fifth Staff ;7 rhis:done:. meaſare the diſtance be- 
tween the ſecond and third Staff, reſerving that for a Diviſor ,. then multiply, your 
diſtance between the firſt and third Staff, by the diſtanceberween the fourth aad fifth 
Staff,the produc divide by your reſerved Diviſor, and it yielderh in the Quotient the 
crue diſtance between the two marks. | 
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Let A-B be the: diſtance. Iwould know, C may beſt Scation the firſt StaF & 


creed; I-my Triangle male of rhree! Staves ; and-piiced at the Station C,. dire&ted 
withone of the cohtainingfides:to A, which is the firſt mark , a5 you may {ee inthe 
Figure, andwith the-other lide ro; Drand'E che fecond and. thind-'Staves 5 H iscbe 
notch or'mark-uporthe fide ſubrended: tg the: Angle ,, where the: line: viſual fromiC: 
paſſeth rg the cond mark By imy[Triangle now. I ſcituareat I, asirwas beforear 2; 
the one contained; ſide lyingeven whithe erected Staves., rhe! other dirocted:1-mpy 
fourth Staff F; placed-in a right line with 'E che-rhjal Staff, 'andt(Aiobe fioftrrcagek; 
\Again, my linevifual proceeding fpom D-ro H,-the: notch 70 the - fubretided fide:of 
the Angle is extended-ro my fifch Staff G, ſcituated:exatly betweenEtherhird Scaff; 
and B che other mark ': This done, :I meaſure the: diftance betweery my: decand and 
third Staff, finding i 20 foot; -likewiſeberweenthefourch and fifrhScaff;;: arid findoit 
72 fodt; finally between the firſt andthirl Sraff-65'ipares; ſo: that acodrding.coubg 
Rule before given, multiplving 65 by 72, I have 4680. which divided by 20,yieldeth 
in the Quotient 234., and ſo many paces jsthere between Aand B. 
I have not fer out the Figures in juſt proportions anſwering to theſe numbers, for 
that is not rgquiſite, bat in ſuch form as-may belt open and make manifeſt theſciruation 
of the Staves and Triangle, wheremtonliſts all che difficulty of the Ppddtice;: /c? 
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pou 1 - IHE out the diſtance to any. 
wer, Caltie, Forts... by help of the ors 
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Et Erehe Quadrant be made upon a ſquare Boards is there FA DB Let 

*-D - be diridedinco po Degiesbe'ey ual- pirts ; and que of the DBQ. ual 

par Land contrary ſhadows*;' g »» and bm, let the two ſides .D Q oy 

each into 1200 equal parts, or as many as you pleaſe, -and marked 

Hehe Center A; and have aRuleror Index to be moved round-upon the Center Am 

having two ſights upon'ic, ſer juſt uponthe feducial line of the Index , and let it be 
divided into ſuch equal parts as the Lymb BQ,, or DQ. 

* Letthis Inſtrument = ng 2 fiteed be bandfomly placed upon its Staff, or otherwiſe , 
lay the feducial of your Index upori the beginning of the Degrees of the Quadrant , | 
| and rin ew whole Inſtrument (the Index yort __ till you may eſpy through 
our mark, then remove your Index len corir rw *of the Quadrant, 


£2111 Irt- 41, 87 


anole line fedueial on the {deli where theU and look hn the 
Cobrnens inchat very line ſet up wand $a ance , tbe farther the better ; 
nſtrument; and fer up aStaff1 there '- and remove the In- 


_Rrument to the mar wwe ur ed Index on the beginni *of the Degrees, 
| moving your hole tranione til Tidy through the Sights the Staff at = firſt 


Station , then remove your Index (y yourGandine keeping its place ) till you may 
ngaineſpy chro hrhe Sights your. mark ; which done, note the Degrees cut by the 


arid then' work thus, upon ſomecten. ſenodrh._Superlicies., whethes ir 
omen Place; of Paper :\Digwfirſt a ar prac og re N yout Conipaſſes to 
wr a6 57 diſtance,  artary. —igs adcoce. dow es Arn diviſions upon 


a:upor the end of your line 
atcheocher end, open- 
LONG fron rigs line-rHar 
idingir into. go ;parts'or Degrees: 
| ny Cee: cd the Center ide 

Ent Moy + rig ln , until. je concur: with the 
ry wana diver) is contained dere roy ef or 

ls intheper ſo mani) 

foote sthe mark off mona our ſt Station » s. and: Rn the 12k line, | 
you! _ as conrart wen + Ow parry | 


| ET 6 Example. | | + 

eons aqoic; fii nf 1 3:1 THEL'E TIS! 
ve the el nin: Cihelreand,D the mark, ACtogecs - | Danger of the 
Quadrant cut bythe line fedudial ar the ſecond Srationis 71 digi; arndHisthe unity 
or meaſure repreſenting one ſcore, EF 4 parts, GF 12, G E125, or therc- 
abouts : Thus may yo ollvackes the mark to be diſtant from the firſt Station 12 ſcore 
paces ; the Hypothenuſal line or diſtance of che mark from the ſecond Station, 
12 ſcore and 1 3 paces. 
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To perioun this Wszk by Cairwation. = 


| In the foregoing Figure, -Bisthe place+to be meaſured; A the, mark where T firſt 
diſpoſed my Inſtrument, from itigo Orthogonally ro C,theThdex ſuppoſe cuts there 
o-inthe right lide of your {quare-; the diljang' beer BandC, I have ſuppoſed 
jo paces ; wherefore mulciphy 1200 by 80;afid-there cometh 56000, whfch divided by 
400, declareth unto me 240, paces , the true fength from-AtoB. Or by dividing 
1440000, the ſquare of 1200, with 4.00 the-parts cut', you: ſhall produce;in"rthe 
Quotient 3600, your proportionable part found by the Ruleof Reduction&; which 
aogmented in80, yieldeth 288606. and har diyided by 1200, bringeth inthe Quo- 
tient 240, which is the lengeh-AB agreeiigwith the foxnier operation. 7 - 
{ ' But if you would find CB;oz the Hypothenulal 


ufal linecing gfic diſtance betweerrthe 
more Stationand rhe mark ;” then by the former Tableof Squares, or with your Pep, 
nd the Square of A C, and the Square A B he diſtance already» found from rhe firſt 
Station , theſe two Squares added together ,. the Square Roop: of that Sum is the di- 
{tance C B, viz. 253 paces ; or'if rhe Sum of the Square of AB and A C be ſought 
for in the, Table of Squares, you will find againſtit 253 paces, the length of CB, 
which wasto be found , for the Square of AB more, ACts*alwayes equal to the 
_ of C.B, and the Square of CB leſs, the Square A C'is equal to the Square 
of AB. | . 


| CHAP. XI 


To meaſure the diſtance between any two marks 
that lye in one right line from the Eye. 


z may be reſolved by the former Propoſition , meaſuring how far either di- 
ſtance is from your ſelf, and then deduR the one from the other , or thus; another 

way, the {ide of your Geometrical SquaredireRed rowardsthem , deparr Orthogo- 
nally, as is before declared, x000or 200 paces at your pleaſure , but rhe more the 
| Si1 berter ; 
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better; then place your Inſtrument again , turning the ſide of it towards the firſt 
Station , remove thenthe Index to eirher marks, noting what parts at either place 
the Index doth cut of the Scale , and if the Index ar both rimes falls on the left tide , 
dedu& the leſſer from the greater ; with the number remaining , augment this di- 


irons the greater and with the remainder multiply your diſtance Stationary, the'pro- 


»,. ®.. 


Mo 


— — 
__ 
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—_— 
- — 


4 a Example. 


Admit A B the marks in a right line from C your firſt Station ; D the ſecond Sta- 
tion Orthogonally ſcituated from C, where your Square being placed , m_ your 
Index firſt eut 800 parts on the left ſide; and after goo parts on the right ſide; you 
muſt divide the Square of 12co by 900, as was taught in the former Chapter ; 
fo will yoyr Quotient amount to 1600, from which if you withdraw 800 , the parts 
cut on the left ſide, there will remain $00, which multiplye# vy 200 paces , the di- 
ſtance Stationary C D, there amounteth 160000, this divided by 1200, yieldeth in 
_ > [> my 1332; therefore the diſtance from A B, your mark, is 133 paces, 1 foot, 
and 8 inches. 
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CHAP. XII 


To meaſure the Diſtance between any two marks 
lying in one plain level gzound, howſoever ſcitu- 


ated, without Arithmetick. 
| 
T His at two Stations may be done, as we have done before, but we will here ſup- 
poſe but one Station , knowing the diſtance from that Station to each place , 

and the Angleirt makes with each Station, thenby help of a pair of Compaſſes , and 
any line of equal parts , this is moſt eaſily wrought, as is well known to ſmall Pract- 
_— in this Art , it being alſo the 4th Queſtion in Right-lined Oblique Tri- 
angles. Cad 

I did intend to ſhew rhe. working of every one of theſe Queſtions by Logarithms ; 
but conlidering a Gunner hathmor alwayes fach Tables by him (andif he have them 
and underftands right-lined Triangles , doubtleſs he may ealily apply them ro this 
work ) I therefore thought what I have done inthis caſe to be ſufficient. 


Cm —— 
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CHAP. XII. 


Lhe Deſcription of an Jnſtument , whereby to 
plot out any.Coaſt, Country, City oz Garriſon, 
and to take the diſtang to every Remarkable 


Dbject. 


'Þ. Inſtrument is four ſquare, with a Circle in the middle ; divided into 360 
equal parts or degrees. Let the diviſion ef the ſquare be from x to 100 , or as 
many as youcan ; you muſt alſo have fixed to it an Index , with ſight upon the ſame, 
as you may ſee by the Figure following in the next Page, Ir is called a Circumfe- 


renter or Geometrical Square. 


To dzaw a Plot of any Coaſt oz Country in ſuch ſozt that you 
may readily tell how far any place is diſtant fzom you , 92 
one f2om another. | 


Ou muſt aſcend ſome high Tower, Hill, Cliff, or other place, from whence 
you may commodiouſly behold on every part thoſe places you intend a Plot of, 
there ſet up your Inſtrument upon its ſtaff , and in ſuch ſort place ir by help of. your 
Needle, that the four Semi-Diameters ſtand due Eaſt, Weſt, North , and South , 
then turn your Index to Town , Village , Haven , Road , or ſuch like , eſpytng 
through the Sights the middle or moſt notable mark in them, noting withall in a Ta- 
ble by it ſelf thedegrees cur by the Index in your Inſtrument, which we call che 
Angles of polition, and-ſo make 2 be of the firſt Sration. Then ſearch - 
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with your Eye, viewing round about, ſome other lofry place, from whence you may 
behold again all theſe places , for that ſhall be your ſecond Station , and turning 
thereunto the Index of your Inſtrument , note what degree it toucheth ; this done, 
remove your Inſtrument thither, and place it in all reſpects as 'rwas before, and turn- 
ing the Diameter or Index of your Inſtrument to every place , eſpying through the 
Sightall ſuch marks as youſaw before , noting again the degrees cut , or Angles of 
polition , writing the names of every place , and its degree by it; fo have you a 
Table alſo of your ſecond Station; with theſe Tables you ſhall reſort to ſome plain 
ſmooth fuperficies of Board, Parchment, Paper, or ſuch like , and thereon deſcribe 
alarge Circle , divide it.into 360 degrees, like ro the Circle of your Inſtrument ; 
then from'the Centre thereof to every degree noted ig your firſt Table, extend ſtreight 
lines, writing uponevery one of them the name of his place; and upon that line that 
xeÞrefents your ſecond Station fix one foot of your Compaſſes, opening the other at 
pleature and draw another Circle, and divide it alſo into 360 degrees, and from the 
Center thereof extend right lines to every degree noted jn your ſecond Table, writing. 
as before upon every one of them the name of their places or marks; finally , you 


ſhall note diligently the concourſe or croſſing of every two like lines, making thereon 
A 
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a ſtar or ſuch lixe mark, with the names of the places r1:*:cunto belongings, Now if 
you delire to know how tar every of theſe Towns , Viiuges, Gr are diltanc from 
each other, you ſhall corhus , meaſure the diſtance between your Stations by Inſtru- 
ment or otherwiſe , as you have been before taughr, and divide the right line berween 
theCenters of your Cir: les into ſo many equal parts or portions as there are Miles, 
Furlongs, or Scores, between your Stations; then opening your Compaſſes to one 
of thoſe parts , you may meaſure from place to place, alwayes affirming ſo many 
Miles, Furlongs, or Scores (according to the denomination of that one part where- 
unto you opened your Compaſles) to be between place and place, as you find by mea- 


furing there are parts. 
Example, 


There is 2 Sea Coaſt having ſundry Harbours, Towns, Villages, Caſtles, and ſuch 
like ſcituated thereon , whoſe Plotindue proportion I require , with the exact di- 
ances of every place one from the other. | 

Having therefore elected a lofty ſeat , from whence I may behold all theſe places 
{my Inſtrument ſcitnated as is declared ) removing the Index to a Calle that is far- 
cheſt , being a Caſtle ſtanding inthe mouth of a Haven , having received it through 
my Sights , the line fiducial of my Indexicutterh 3odegrees; thenTremove it to the 
next, being a Village or Fiſh Town, and the Index cutteth 50 degrees , and fo round 
to allthe re{t ; and thus I ſhall have the Table of my firſt Station, as followeth, 


The Table of my firſt Station, 


The Cafflit-oomommnmnnm hoe _——<—>oc renee 
The V, illage. nn nrrnrnnmnSemcnnns — Pr cn 
Th oX nes Ste 


The Eaſtern Head of the Bay.- mgm — mnpmdes ON 
The Weſtern Head of the Bay. ——— —————— — —_— — — — 


This done, I behold ariother Hill or high place ; from whence 1 may in like manner 
view all thoſe places, -and -rurning my 4ndex. thereunto , I find the Line fiducial 
lying upon 180 Degrees , then carrying my Inſtrument thither, and placing it in all 
points there , as it was at the firlt Station , I turn my Index again to my firſt 
Markor Caſtle , and find it tocut in 15 Degrees, at the ſecond:25, &c. as you may 


ſee in this ſecond Table, , 


The Table of my ſecond Station. 


Deg. 
The Caſtle. — —— IS 
The Village.- — 25 
The City. EE 40 
The Eaſtern Head of the Bay ———— —— — ——_ —— JO 
The Weſtern Head of the Bay. — OI b 5 
| — =—— 


The Fort within Land--=—— —— 9.” Es 


With theſe Tables I repair toa Paper, Parchment, ec. and by the former Rules 
draw the Figure following, 8, 
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| e, yiewing round about, fome orher lofry 
S306 Exc, #5 Wong for that ſhall be your" ſecond Station, and turning 
thereunto the Index of your Inſtrument , note what degree it toucheth ; this done, 
remove your Inſtrument thither, and place it inall reſpe&s as 'twas before, and turn- 
ing the Diameter or Index of your Infifument to evety / place , eſpying through the 
Sight all fuch marksas youſaw before; noting again; the-degrees cut , or Angles of 
polition , writing the names of eyery place, and its degree by ir; ſo have you a 
Table alſo of your ſecond Station; with theſe Tables you ſhall reſort ro ſome plain 
ſmooth ſaperficies.of Board, Parchment; Paper, or ſuch like , and thereon deſcribe 
3 Circle , divide it.into 360 degrees, like 19, the Circle of your Inſtrument ; 
then fromthe Centre thereof to every degree nated ig your firſt Table, extend ſtreight 
lines writing uponcevery one of themihe name of his place; andupon that line that 
xeÞrefents your ſecond Station Gx ane foot of your Compalles, opening the other at 
e and draw another Circle, and'divide it alſo jnto;360 degrees, and from the 
Centertheredf extend right lines to every; degree noted, jn.your ſecond Table, writing ' 
asbefoxe-upori every. one of them the: name! of their places:gr marks; finally , you 


ſhalt note diligently the concourſe or creſfing of every two like lines, making thereon 
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a ſtar or ſuch like mark, with the names of the places rhereunto belonging. Now if 
youdelire to know how far every of theſe Towns , Villages, &e. are diltanc from 
each other, you ſhall dothus , meaſure the diſtance between your Stations by Inſtru- 
ment or otherwiſe , as you have been before taught, and divide the right line berween 
rhe Centers of your Circles into ſo many equal parts or portions as there are Miles, 
Furlongs, 'or Scores, between your Stations; then opening your Compaſles to one 
of thoſe parts , you may meaſtre from place to place, alwayes affirming ſo many 
Miles, Furlongs, or Scores (according to the denomination of that one part where- 
unto you opened your Compaſles) to be between place and place, as you find by mea- 
ſuring there are parts. / | 2 


( FN. 4 Example, 


There is a Sea Coaſt havin ſundry Harbours, Towns, Villages, Caſtles, and ſuch | 


like ſcituated thereon , whoſe Plot in due proportion I require , with rhe exa& di- 


ſtances of every place one from the other.  - _ 4 

Having thereforeelected alofty ſeat, from whence I may behold all theſe places 
(my Inſtrument ſciruated as is declared ) removing the Index to a Caſtle that is far- 

' theſt, beingaCaſile ſtanding inthe mouth of a Haven , having received it through 

my Sights , the line fiducial of my Indexicutrerh 30 degrees,  thenI remove it to the 

next, being a Village or Fiſh Town, and the Index cutteth '50 degrees , and ſo round 


ro allthe reſt ; and thus I ſhall have the Table of my firſt Station, as followeth, 


The Table of my firſt Station. 


The Caſtle. —— ———-——- EEE ninth ZO# 
The Village. — — ——— —  — —— 
The City. | | | SIP? a, 

The EÞrn Head of the Bay ———————————————————_- 95 
 TheWeſtern Head of the Bay. CET EONES IL OCTORY EN THEE ISAT TEE rr neu al 
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- - This done, T behold arſother Hill or highplate; From whence-Emuay.in like maniner 


view all thoſe places, -andrurning my 1ndox: thereunto ;I:find the Line-fiducial 
lying upon 180 Degrees, then carrying my Inſtrumentthither, and placing it in all 
points there , as ir was at the firit Statfon , T turn my Index again to my firſt 
Mark or Caftle , and find it rocut in 15 Degrees, at the ſecond'25, &. as you may 


ſee inthis ſecond Table. : 
The Table of my ſecond Station. 


Deg. 
The Caſtle. _ — —— :I5 
The Village. — DO ——————— 25 
The City. — —_ —_— 40 
The Eaſtern Head of the Bay —— ———— ———————30. 
The Weſtern Headof the Ba ———————— We -- 
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The Fort within Land —— ——————— 


2 ith theſe Tables I repair toa Paper, Parchment, &c. and by the former Rules 
draw the Figure following, Pet Co, TT _ 
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compleated your Plot , and found thediſtance between A and B tobe 
miles make $eals cecordingeo that diſtance,divid#it into miles and parts,and with 
it:you-may meaſure. your diſtance from place to place , or the diſtafice rom any 

of your Stations to each place, according as you have occaſion. Oe 
- ? This-palliogor changing your Station make ſeveral Plots , Gntaining 

P Hingorchanging your A , YOU May ma: evVera 3, CLENGINE 
1 diſtance of Towns, Vilages » Pomts , Roads, Hills, Rivers, 

oughout-a eRealm. _ TEK 
ac9t oaes of meaſuring of heights,diftances,' 
7 ro our works "We will next come t0' the 

'Oxanance ta do the beſt Service, .:- - -. 


CHAP. XIV. 
ription and uſe of the Gunners Scale. 
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weight of the like Bullet in Lead and Stone, each being diſtinguiſhed. You may alſo 
if you pleaſe have upon this 1ide the Gunners Quadrant , and ſuch other things as 
you ſhall think fir , as you may ſee inthis Figure following , where all things are 
diſtinguiſhed by their Names, and need no more Explanation. | 

You will obſerve by this Inſtrument,that the Ladle is but 3 Diameters of the Shot in 
length, and } part of the Circumference, fromthe Cannon to the whole Culyering , 
and the charge of Powder will be found to be about 2 Diameters of the Piece » from 
the Culyering to the Minion, the Charge may fill 2 Diameters and a half, and from 
the Minion to the Baſe 3 Diameters; but of this matter we have ſpoke at large in the 
firſt part of this Book , but there having left out the Table of Periors and Drakes, I 
thought good hereto inſert it, | 


A neceſſary Table of Periozs and Dzakes p2opoztioned: . 


W.-.. of Fr of Ly |Length in {Weight in| Weight of Lengrh of| 
ieces. ore 1n inches, | Diameter. |met.pound. | Powder. | the Ladle. 

| Canon Perior. 9: 10. 12. 454 = "2900 3, 3 Me E; 3 

D. Canon Drake. | 6+ = i: ” Ina 9 cen. | 5 4. 

 Culvering Drake, 51 : ; "a na $i. : a 

D. Cul. Drake. | 4* E. 16 gt eines A _ 47 | 
 [Saker Drake. | 3: | 16 1 nw ny > i: 


CHAP. XV. 


How to make a true Diſpart of any true bozed 
Hiece of Q2dnance. 


If Now firſt, that to diſpart a Piece of Ordnance , is no otherwiſe than to bring 
the Diameter at Muzzle to be equal to the Diameter at the Baſe Ring, in true 
founded Ordnance , half ef the Diameter of the Cylender is the difpart ; but more 
generally it may be done thus,. Gird the Piece round about the Bricch with a thred , 
after do the like by the Muzzle Ring, lay theſe two {trings ſtreight upon a Table at 
length, and make rwo marks for the length of each ſtring, divide the diſtance between 
each oftheſe two marks into 22 equal parts wich your Compaſſes, and 7 of them are 
their Diameters; then meaſure how much each Diameter is in length,and ſubſtra& one 
Diamecer from the other, then take the juſt half of che difference, and thatis the true 
diſpart of your Piece in inches, and part ofan inch. | 
- Put theſe Niameters are better and more artificially taken with apair of Crallipars,as 
we have ſhewed before in taking the Diameterof a Shot;and then meaſured upon your 
Scale of inches and parts, will give you the true Diameters of the Piece both at Britch 
and Muzzle, with which work as above. _ : © | 
.» Alſo you may findthe true difpart of a Piccethus, Put a ſmall Wyer or priming 
Ironinat the Touch-hole of the Piece to the bottom of the Concave ; then mind what 
part of that Iron is even with the Baſe Ring, and make a mark there; then take it our 
and apply it to the Muzzle , and place it opon the lower edge of the Concave - 
Ter 2 _ the 
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the Piece as upright as youican, and mind what part of the Tron or Wyer is even with 
the upper part of the Muzzle Ring, and there make a mark; for the difference between 
theſerwo marks , is the true diſpart of the Piece : or: after you have placed-your Iron 
upon the Muzzle as-before; cauſe a difpart to be raiſed ſo high as that mark which was 
made upon the Iron when*rwas putdown,the Touch -hole. 1 . 
If from the top of the diſpatr:a finerhread or line becarried to the Muzzle Ring-, 
you wil-ſee how high:you' may makea diſpart atthe Trunions, EEE 
r::Or thus a-diſparr may. be made ar the Trunions ; lay a peece of ſoft Wax upon 
the Trunions ,” andler one raiſe it high, or depreſs it, until that the Meral at the top of 
the Baſe Ring, the Wax between the Trunions,” and the diſpart of the Muzzle, be all 
three of one height preciſely ; but the former way with a thread is more exa&. 
- APiece of Ordnance may be gdiſparted thus ; take two {ticks (each of them muſt 
be longer than the Piece ) and alſo make a Plummet of Lead to hang in a ſmall thread 
n:ade faſt ro one end of the ſtick,” which lay croſs. the top: of the Baſe Ring , to and 
fro ,-until the Plummet deſcending from the end thereof, may juſt touch the {ide of 
the Meral of the ſaid Ring ; then keeping faſt the ſtick in rhat place, hang your Plum- 
meridown by the other ſide ofthe ſtick, until ir on the orherſide juſt touch the Metal of 
che Baſe Ring ; whetiyou have done, cut off the ſtick juſt in that place by which the 
Plummer deſcended; perpendicularly, and this length is the juſt Diameter of the Baſe. 
ing+ after this manner you muſt proceed to take the Diameter at the Muzzie. Then 
- laſtly, fer theſe rwo fticks together even at one end , and mark their difference in 
fengeh 'or heighr;" for juſt haiFofthar difference is the diſpart of that Piece. | 
!-T would adviſe all-Sea Gunners upon ſgme occaſions to uſe Diſparts between the 
runiens of their Pieces, made of a juſt height, on purpoſe to ſerye that place, by the 
hed'we have even now preſcribed;, and let them be ryed' about the. Piece with a 
tine, becauſe elſe at every; Sfiot they will be to ſeek , when upon a ſaddain they 
thouldufe them, and they will much avail and ſtand them in great ſtead. I could expreſs 
other wayes,' only I think theſe ſufficient, 
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; CHAP. XVI. 


- How to give Level with a Piece of O2dnance to 
_-» makea Shot at any Vark aſſigned. 


313-71: 7; 42£d S689 3s (HEAR. SF: ak 
7 Et your diſpart on'theMuzzleRing ; juſt over the Center of the-mouth of the 
). Piece, whichyou may beſt do-by: putting a ſtick? croſs the bore}, and dividing 
it into'two equal; patts;:then with: a-Plumb line hanging'over the mouth of the Piece, 
ing guided by the divided ffick;youthall have: good aim where-to ſet your Diſpart ; 
- this being done,-go. tothe Baſe Ring ;' if the Piece betrue bored, then find which is 
the higheſt parr;-ahd-middle' of that Ring'z bur if the:Piece be not true bored-, then 
find which part.of the Baſe Ring is juſtover the Cylender, :and take that for yourtruec 
. line : when you have found out the-diſpart, ard placed ir ; :and-alfo' found whar 
point an; the Baſe; Ring is:to® anſwer to it', then make» ſome very {mall mark on the 
Baſe;Ringin that place , hold your head-about two foot from the Baſe _ and there 
you may. beſt obſerve;} as the Pieces traverſing, when you are indirect line with 
the mark ; this done, give oe of your men order to raiſe and fall che Piece with his 
Hand-ſpike as you ſhall appoint him, until you can, holding your head two foot from 
the Britch of the Piece, with youreyeperceive the mark ar the Baſe Ring, and the 
top of the diſpart in a direc line with the mark you muſtſhoor at ; at that inſtant ſtop 
the motion of rhe Piece with a Coyn, that it may remain as you have directedir ; then 
Prime your Piece, and give fire. | Before 
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| Before you place your Diſpart , you are to take notice whether the ground be 
| Level whereon the Wheels of the Gun ſtand , or if they be not one higher than the 
other, and ifthe Trunions ſtand juſt over thezAxelrree of the Wheels or no; whether 


one Trunion lye higher on the Carriage thanthe other : whetherthe Gun be truely, 


placed in the Carriage or not that is, that it be not nearer one lide than the other : 
whether the Carriage be ug pracconnhe direction we have already pre- 
ſcribed in the firſt part; whether the Axeftree be placed juſt croſs the Carriage 
TT 08 THIEF 3 OE OE.” f "KS 
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CHAP. XVII 


How,'if a Shot. dbcarry tothe right oz to the left, 
under 02 over themark, by reaſon'of ſome known 
fault, to amend it in making the next Shot. 

AE you have made one Shot, and find ihe Piocs carry juſt over _ mark, 

then do all that has been raughr again, and: when- your 'Piece lyes directly 


againſt the mark, obſerve how much the'}aſtftroak of the: Shot is above the mark , 
ſo much longer make your diſpart, rhar the —_ itmay be juſt ſeen from the*Britch 


of the Piece; in'a dire& line' with the ſtroke of the Shot ;' when it is of this:length., 


then leve} yourPiece with this new diſpart to the affigned mark , Give fire, and 
withour doubt ir will ftrike the ſame. PEDL tk Cf =_ 


If the firſt Sliot ſtrike under- rhe- mark ; then bring the Piece in all. points FI 


beforetopaſs, mark Howniuch of the diſparr is over the-ftroke of the Shot, and cur it 
Juſt fo ſhort, as being at the Britch you may diſcern the rop'of it , with the mark on 
"the Baſe Ring and{troke of the Shot 1n a juſtrighvline , and: when you perceive it is 
of ſuch a length, level the Piece to the aſſigned mark, as at the firſt , rhen Prime and 
Give fire. | 

' If thefirſt Shot ſtrike. on the right hand of the mark , ro mendit you muſt leyel 
the Piece as formerly , youſtanding behind the Britch of the Piece, obſervethe ſtroke 
of the Shot over the diſpart , and that part of the Baſe Ring as you at that inſtant 
look overin a right line towards thediſpart, and the ſtroke of the Shot, ſerup in that 
piacea Pin with a little ſoft Wax on the Baſe Ring, ſo this Pin will be in a right line 
with the diſpsrt andftroke of the Shot : This being done, level your Piece to the mark 
aſſigned by this Pinand the diſpart , and without queſtion you will make a fair Shor , 
for when youlevel by the Metal ofthe Baſe Ring where the Pin is placed , and the 
mark of the Piece ftanding ar that dire&ion,, Jook over the top of the difpart from the 


notch in the Baſe Ring,and youſhall findir to lye juſt ſo much to theleft,as the former 


Shot ſtruck to the right , fromthe affigned mark, which ſhould in all likelyhood now 


ſtrike the mark, \S74. 6 do ns SIT 

 Butifa:Shot be both too wide and too low:, then you muſt uſe both the direQions 
above tangbt.,; to make the next Shot - firſt regulate the diſpart by cutting ut ſhorter, 
according as the Shots mark is lower than the. aſſigned mark ;'when this is done, 
then proceed td my direions to mend ſhooting wide-, and: theſe things performed 
with careand diligence, cannot chooſe but mend a bad Shot. 
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4am or Gunner. 


CHAP. yu 


©. ilneof4he Pieces reach, oz right Bange of a 
= -- Shot ; and the way of framing a Table of 
Randoms, by help of the Gunners Nuadzant, 


ing of hn matter, we maſt have a ta with a Thread at 
G ich. is deſcribedin the firſt Chapter of #his ſecond Section) to. one 
rant ; ſo 'thar one cid of the Ruler may go into the- ther nl of the 
e: Ln the endoftheRulc 


t obſerve uhas d poces . 

4 mark where thac ſhal Wl graze ; = nding 

diſta el:;z0the tenth (dc theſe diſtances 
RF .: : ow way the di 4G y. which Table 
may (uſing (uſing Ann Sf Propartiors) ing how far wn ap her Piece will convey her 


Short from = to and in ioding our Piece for zhis work you muſt have 
our'l Ve DI ewile the Wad 4, and le the Piece cool of it 
dow jy tyre dy maunted.there needs no Wad 

ps ramen Fee have a ſpecial careaf the ſixength of the Powder , and 
"neon _ and PRGE be preſſed None as near 
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CHAP. XIX. 


An effertugl way to make q Shot out of @ Piece of 
. 'Dzdnanee at age 


H* that intends to be expert at theſe things , ought principally to endeavour, at 
one time or another , to obtain ſo much liberty of his Superior: Comman- 
ders,as to make two.three.or 1 more Shot with the Piece he chooſeth, or intends for moſt 
Service; ' then muſt he meaſure the diſtance from the Platform to the firſt graze of the 
Shot, and muſt apply it to the Table , which Thave here inſerted ; being the expe- 
rience of ſuch as have been knowing Gunners. Burt firſt I ſhall ſer down Mr. Nye of 
Worceſter's Experiment , not as he is Mathematician,as he writes himſelf (which Title 
none of our Learned Mathematicians of England do aſſume} but as he was a Practical 
Gunner, and made theſe ſeveral experiments upon four ſeveral degrees of Mounture , 
VIZ 1 deg. $ deg. 7 deg. 10 deg. fromthence was found theſe Randoms. 

At 


The C ompleat Gunner. 75. : 


Qu 


At 1 degree, the Shot did light from the Piece or place of ſtanding 225 paces. 
At 5 degrees, the Random was 416 paces. 
At7 degrees, the Random was 5oy paces. 
Ar 10 degrees the Random was 630 paces. 
And by theſe Experiments a Table may be framed according to this Rule. As the 
known degree of Mounture, is ro the number, of paces the Piece catries ; ſo is the - 
number of degrees propoſed ;' to the diſtance required. 


ns of this Table will plainly appear In one onely | | A Table of Randoms. 
Suppoſe you make tryal of your Piece of Ordnance, ac- | Degrees. Paces. 
cording to the merhad preſtribed in the laſt Chapter , and O 206 
find that at 6 degrees of Randomupon a level ground, the I 225 
Shot is conveyed 619 paces, and you are to ply'your Piece 2 274. 
againit a place which lyes beyond the point blank , the di- | 3 — 323 
ſtance being 498 paces, ro know the degree the Piece muſt be 4 370 
elevated too, do thus, in this Table of Randoms againſt | 5 -——— 416 
6 degrees, there is 461 paces ; then ſay as 619 paces is to 467 6 461 
ſo is 498 to 375; which number, or the rel ro being | 7 + 505 
ſought, in this Tableis 370, and flands againtt 4 degrees , 8 548 
but becauſe it is nor exaRtly the ſame number , you mult find | 9 589 - 
out the part of a degree or minute, by a Table of proportiq-' | - 10 630 | 


_——_—__ 


nal parts, bur if the mark you ſhoot at be lower or higher * 
than your Platformer, then you mult add or ſubſtract fomany degrees or minutes 
from the degrees and minutes found , and theremainder is the degree you ought to 
mount your Piece to. ey DN OO | 

Now that we may be underftood well , we muſt know that” there are two ſorts of 
Ranges or Motions of a Shot , of which you may ſee more in Chap. 20. the one is 
called the Right Range, and the other is termed the Curved or Crooked Range , and 
theſe two there termed a Compound Range, is called the Dead Range;that is to fay,the 
whole diſtance from your Platform from whence the Shot 'was made , to the place 
where the Bullet firſt grazes; yet the perpendicular deſcending of the Buller is alſo 
called the Natural morion , as you may fee by the figure hereafter placed. 
Captain Hexham in his Book of Gunnery, ſhews how by &adlng out the Random of x 
Cannon for the firſt degree of Mounture ro tind the Random for eyery degree to 4.5 de- 
Srees, which is the utmoſt Random, after this manner ; Firſt, find out how many paces 
the Cannon will ſhoot, being laid level by the Metal ( which he accqunts for one 
degree of Mounture ) divide this diſtance by 5o, then multiply the Ouottent by rr, 
' and that will bring our the number of the greateſt digreſſion or difference berween 

Range and Range, which being divided by 44, the Oqpriene will ſhew the number of 
paces which the Bullet will looſe in the other Ranges from degree to degree, 
Example. A Battering Cannon being laid by the Meral , will thaqy his Bulles.. (3% he 
faith) 1000 ordinary paces, two footand a halftoeach page, which being divided 
by 50, the Quotient willbe 20, which multiplyed by x1, is 22Q paces, which is che 
number of thenzxt digreſſion made in the ſecond degree : which 220 divide by 44, 
the number of the remaining degrees yields 5, which is the namber of paces to be 
diminiſhed incach degree; and by thus Rule this Table is framed. | 
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A Table of Randoms to -t6 OY accounting 
- Foot z ro the Pace. | 


wo Fea raft WILL, ] "Gif _ 
0775. | 225 if 23 | 4685 | 110 
| IOOO. | 220, +] 4793 | 195 ::þ: 
1220 | 215 | 25 | 4900 | 100 
1435 LALE . . 26, |, 5000, 
164.5, | 205 [.. . 27 | 5095 

: 1850.1 200 | | 5185 | 

, 205O |: 195, | $270, - 
(42435-- "ſg 5425 
.2620,4.180. 5595 
2800 | I7S | 5560 
2975, 1701. 5620. 
3145 | 165, | 5675 
:þ3310 160 $725 | 
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der Bianco for all ſorts of Ordnance, Ido' account as one. 
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hy. = a v0 ATRr aw 2 The uſe of this Table is 
ff loa | | | thus; baving reſolved upon 
\5.2 RIO 373 237 1/93 [02 | what point 0 Mounture, look 
Faulcon/'*. * [$5O935 jIIO0T | in this Table be the name of 
inion. .. - 450765 | 954/10: 111080] the Piece, and right under 
12053125 425 | that point againſt the name 
.. (x3 1232/1557 tg reads op of the Piece, that 1s in the 
; M4 $123 —— * coivfrion Arigle, you ſhall find 
EEEEES nll Sade loud. mar was 16 wy paces of her 
62 5 1062 Random ſought. 
Canon of 7. 675 1147 | 
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CHAP. XX. 
How to find the right Rangeof any Shot Diſchar- 


ged out of any. Piece,fo2 every Elevation by any 


one right o2 dead Range given fo2 the Piece 


aſſigned. 


4 
I 


"2 right Range of. every Piece being diſcharged in a level, or parallel to the 
Horizon, is allowed by ſome not to exceed 185 paces, that is 5 foot to a 


pace , yet ſome reckon much more, butthen they account ordinary ſteps or paces of 
two foor anda half, and Batteries m 


3 


| The utmoſt Random likewiſe of any Piece that is from the Plarform to the firſt 
graze of the, Bullet, I find by ſome tobe about 'ten times the diſtance of the righr 
;Range; and accordingly I haye fo ſer ir downin the Table. .  - = 
| As for the Rangesto the other degrees and points of the Quadrant , I find theſe 


Tables in Good Authors. 


*;: This Table-is rather proportip- YT i. ro nth 
\na[than-real,- and doth beſt agree A.TABEEDE:.: 11 
with greater Qrdnance; ' bur. by ,] Ge 5 bog dog td 10h! 
proportion; 'y6y may know the | , Point, Blaphs, | . 4: ' ft Grate. >) 
Random of any Prece 0 Ordnance; nn m———_-— 1M" —p—--| 
by firſt ( as we have faid before) * | ..Qf- -.* 193]. :;;; L604 . '» 292. | 
"making one Shor, and meaſuring | * q 1 209 ig. 1:4. 1.4 298. 
from your Plarform thar diſtance.; | &* 2,1 i227 " az 2 | F! [404 
You' may make a' Table for your | . v5 3 30:24. |.o: 2! 3:4 8 $207: 
.Piece thus, Ce WI 4 : Red | NB | Y : &c +1 OT 4: bt 0 +] : 2610: 
.'.. Suppoſe 4 Saket bells w0onus AM = $. 1112912781] -4: 8 : $:51 34 3924} 3 
eo 5 degrees; ' ſoot the Bullet 416 '| 8, 6 | & 285 |. | £.6:] @ Ba8-) 
paces, how far will it ſhoot being S- 7 | 302 "Fw. #3] we 800 
mounted 10 degrees ? | wv 38 I 320 D 8] & 1044 
As 722 the Tabular diſtance for 5 9| © 337 | S 9| $1129, 
5 degrees of Mounture , is to416 | © 10 2 354 | Z 10 X 1214. |} 
paces the diſtance found, B>0 1] a 454 * 20 | walgl7 
So is the Tabular diſtance for $30 "y 693 | 30 | 22185 
10 degrees of Mounture , 1214. N 40 | S 855 40 | 8 2289 
to thediſtance required, which will *Jg | 2 1000 50 | I 2283 
be found to be 699, 5 paces. 69 | > 1140 þ. tf G60 >, 1792 
Now if you defire to know how 79 | x 1220 70 | & 1214 
much of the Horizoneal line , is 89 | 1396 _ 80| © 1000 
contained dire&ly under the right | 99 | x350 gO 
line of any Shot , called the right Oo ; 
Range, made our of "my Pieceat any —_ "— ; 
Firſt, know chat in plain Triangles, the viotent"motion or right line of a Shot is 


ſuppoſed to be the Hypothenuſal, the Angle of Mounture to be the Angle ac Baſe; 
theſe are given, and the Horizontal line is the Baſe which is ro be found; rhexe che 
-proportion will run thus ; As 
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ade with ſuch Pieces are uſally made at 109. gr | 
I20ſuch paces, at which diſtanee they do the beſt execution. *'' g4 
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As the Radius godeg. is tothe number of paces in a Highs Range ; 
ement of the Angle of Mounture, to the Horizontal Baſe, or 


Sos the Sine Complem 
the right line which lyes parallel z6 che Horizon under che way of the Shox. 
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Df the violent, I coithed ,/ ad natural motion 02 
way of a Shot : from the tim? he is diſcharged, 


1 ry vs - 
| oY _ ſecond Book of Tartailia , his Nhvs 
body equally heavy, as a Shot in 'the:end of 
ped oungk, a Piece of Ordnance, ſo ir be 
ze {hall joyn. wich the right Range, and to 
diſtin motions you may ſee 


"il fe Boo he eth that every Shot ly heavy, 
mat] above oh he yoo or any Mikes or levd 
and proportiona inibetr Gluges, as the Hot 
al inright and crooked hi unto 
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CHAP. XXL. 


The making of a Gunners Rule, Which wil ſerve 
fox the elevation of a Piece, Which is ſometimes 
better than a Muadzant ; and the dividing it into 
degrees by help of a Table , fitting it foz any 

- Piece from 5 foot to 14 foot long. 


| > Sr the Quadrant cannot be conveniently uſed at all times , eſpecially. when 
the wind blows hard, and, being near the Enemies Guns , the Plumb-line is 
too long before ir ſtands ſtill; ro remedy this, the Gunners Rule was invetited, 
the figure hereof is as followeth , ir muſt be 12 or 14. inches long, according as ithe 
Gun will require, it muſt have a long ſlit down the middle thereof like the Vee 
of a Quadrant or back Staff, the head thereof make circular or a lirtle hollow-, as 
youſece inthe figure the Inſtrument is deſcribed ſtanding,” at *ris to be placed, upon 
| theBritch ofa Piece of Ordnance, in the itiiddle of the ſmall narrow {lit you muſt 
place a Line ſtring or a well rwiited Silk with a Bead running upon the ſame to be ſer 
eo any number of inches and parts, or to ſuch ategree of the Quadrant ; as you muſt 
mount your Gun unto; and ontheone fide of the flic you muſt place a (diviſion of 
inches, and let every inch be divided into 10parts, and then it will ſerve for all ſorts 
of Guns, but if it be for a particular Gun, then on the other {ide you may place the 
degrees and parts, when you lhall find by the length of your Piece , how many inches 
and parts of an inch goes to a degree; (bur to uſe it with all ſorts of Ordnance ,' ler ic 
only be divided into inches and parts. | TS 
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To fit this Rulefor one Gunonly;here is the Rule for the decimation of the degrees, 
note, this Table hath 11+Columns ; the firſt ſhews the length of the Pigce in feet 
and halffeer , the other 10 Columns in the head are 10 degrees , and under is inches 
and the 100 parts of aninch, from 1 degree to 10 degrees; agd ſp you may: take 
them out of the Table, and'purthem on your Ruler. - Ea 
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5 Foot and half, 
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The uſe of the graduated Rule is thus : having loaded your Piece , and brought 
your Piece of Ordnance in a right line with your mark, the difpart being placed 
upon the MuzzleRing , inlike manner place yourRule upon the Baſe Ring , and let 
one ſtanding by hold ir, for the foot of ic Tet ir be fitted round to the Gun; fo you 
-may be ſure to place itright, and you may eſtimate on irs perpendicular well enough ;; 
now having before the diſtance to the mark pp pecnd to ſhoot at, and admit” you 
bavefoundir tobe 467 paces, and the firſt Shot you made for pradtice out of that 
Piece conveyed her Shot at two degrees of Mounture 274. paces; then by our former 
Rules and the Tables of Randoms', there I-find'461 againſt 6 degrees , which is the 
degrees T muſt mount my Piece to reach 46x paces. has Tay 

© Then tofind by this Table how many inches and hundred parts of an inch 6 degrees 
will require, look inthe Table above, and fiid'on the left hand in the firſt Column 
the length of the Piece, and juſt under the depgtees (as is aforeſaid) you ſhall find the 
inches and parts of Mountute”, ''ro' which ſet your* Bead on yourſtring , that is in the 
{ight;to ſo many inches and parts as the Table'gives; then monnt the Piece higher or 
lower, until you bring the Bead to the ropofthe diſpart -and mark, allinqpe line ; 
ſop then the Piece in ſuch a polition with-a-Coyni, then prime and give fire; 7 * 

If you will ſhoot by the Metal of the Piece without a diſpart , then ſubſtrz& rhe 
height of rhe difpart our of the inclies found by' the Table, and to the remainder 
mount your Piece. | | | : 0 

If you have.no Quadrant nor aRuler, and would make a good Shot , look in the 
Table ; and find the length of the Piece and' the inches that you ought to raiſe your 
Piece unto, then cut a peeceof tick juſt of thac-length , and ſer it upon the Baſe Ring, 
and bring the top of rhac ſtick, the top of the' diſpart', and the mark; all in a right 
line m_ youreye, and youwill make as good a Shot as if you hada Rule'and Bead, 
or Quadrant. '* fl | Sor Bag 

| ou will have no diſpart , take your diſpart and meaſure it upon the- aforeſaid 
ſtick at the Baſe Ring, and from it cur off the length of the diſpart, and the remainder 
uſe upon the Baſe Ring. | 

But if the Mounture ſhould be ſo ſmall that the inches of thediſpart ſhould be more 
than the inches anſwerable to the degrees of Mounture; then cut off from the diſpart 
ſo much as 'tis longer than the other, and place it upon «he Muzzle Ring , and bring 
the upper part ofthe Baſe Ring, the diſpart, and mark, in aright line with your Eye, 
and you will this way make a level with aſtick without Inſtrument, as well as if you 


had Ruler or Quadrant. 
*— ITF' 
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How to make a_Shot at the Enemes Light in a 

- dark night, and to makeata Company of Hozſe- 
men.oz Fotmen paſſing. by, and aiſo to make a 
god Shot at a Ship Sailing ; and Howa Shot 
1odged in _@ Piece, ſo that it williot be dziven 
home to the Powder. may. be hotiout without 
hurt to the Piece. hes anon; ly 29 

T2 ſhoot by night at the Enemies Lights, difpart your Piece. with a lighted and 


flaming Wax Candle, or with a lighted Piece of Match, that with your Eye you 
| n_y bring the Baſe Ring, the fired Match on the Muzzle Ring, and the Enemies Light, 
in 


right line, or mark ; 


then give fire, avd you will make a good Shox. 
LS it 
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= - If you = a Shot at Company of Horſe paſſingby, , take a Piece that will reach 
E - the way. the Horſe ox Footare c ina right line, -rhen ler your Gun be-ſo loaded 
| ponder as it may peotend ly ts fire,and ler. i; be fit for your uſe ; then 
take notice. .of ſome kor ome rurning croſs way forthe mark , and when the 
nemy,come: harnhter rn ing ight-lice wich your Gun, give-fite; but for ſhoor- 
18, ata Sup. | - youmuli-put.your Pieceto ſome eminent mark onthe 
0! r lide.c hho Head of the Ship hell begin robe; between the 
1ece the mark, hos fires: /- : 
Bur. fog xſeromeckiqpa io i lodged inthe: concavity of a Piece, and 
Xo home hg Powers Orccomeout ; then the Gunner, to 


or Mouthof the Piecezand-when all the Salt-Peter is 
mich i own by the-taſte of the Water , then let the 
| Ir't NO put i much Powder as poſſible he can, and prixic 
taymena Shot ha nee pry and ſofticks faſt , 


- yg gy br - and with the Rammer ſtrike the 
then pur in Vinegarun 


K A 
7 in 


the 


. itrunclear through the Powder 
þ ant ye fire ork, good Powder , and-1f- iy do- ;2or run 
hood: ee-da ec Touch-hole, efire 
'fartherthan ordina1 1 oneand the If fine Piece, if the 
C me; anc a _—_— ded accordingly; then the Shot being cOM- 
| —— Cam, C el wee SgerÞ> 
a, paving & Sp moiſten it wit 
ne the yacant Toles mdf Barricad the Piece tha OO not reyerſe 
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Town 02 Wort, Bee.. 


AS. Eh oy 5 5 - a ow 7 5 ip \ © 
| bporeaches: near unrs + 2 Town or a * Torrens. whe- 


COT A Nos W be battered with 


era coſine, if I were woofrner a great. -—e hb —_ 
ther chooſe to batter” a Curtain, than a Bulwark , which hath a catt, or 
| , feeing chat" in_ great Towns the Bulwarks lymg one far 

| from Axroa they do ſhow rhe skirt of the Curtain yery 
Z Gen. Why would yourather chooſe a Curtain thah a {Black ? , 

6 . _ Capt. Becauſe your Bulwarks arealwayesſtronger, and better fortified than your 

; rtain., and being it & the principal fireng th of aplace, [and better furniſhed with = 
ma. wlL& ei vilrequire more ine labor ad chargers batrer;than your | 


Gey. 
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Gen. But what General is ſo.ill experienced , as to labour to batter a Curtain , 
having\two ſtrong Bulwarks on both lides of him, tro flanker him when he is to pur 
over his Gallery ,and to give anaſſault uponthe Curtain ; peradventure for his labour 
and pains, he may be well beaten. +» | 

Capt. Soft (Good Sir, ) Suppole that after a.great deal of labour and pains you have 
battered a Bulwark, and falling up to the brez 5 to aſlaultit, you findircut off, an 
Enemy lodged in it, muſt you not then begin tofap forward again,to make a new batte- 
ry.? whereas 0n a Curtain there is not that means of cutting it off, as upon a large 
Bulwark. "” 

' Gen. Have you ever ſeen the experience of it ? 

Capt. Yes Sir, the Prince of Orange took, in. the Boſch by a Bulwark,, and alſo Breda, 
but Maſtrick was taken inby making a breach, and ſpringing of a mine, upon the Curtain 
between Jonger Port and a Bulwark,; howſoever the Town of Cortes upon the frontiers 
' of France, was firſt battered by the Arch-duke of Auſtria upon the point of a Bulwark, 
near unto the very joynr ofthe Curtain, where a high and a ſtrong turret ſtood, which 
did annoy us much, ſo that we could not adyance forward , but were conſtrained to 
leave off our approach on that lide, and began to make a new Battery for a breacti 
in a Curtain on the Field-lide, where there lay a ſtrong Bulwark to defend ir, which 
did our men a great deal of harm, but howſoever,with great difficulty and muchado; 
we took inthe Town that way, by lodging our ſelves in the Curtain. Likewiſe the 
City of Cambray was battered, and taken in upon a Curtain, for all there were two 
{trong Bulwarks that flankered ir, which if we had run our line upon a Bulwark, we 
ſhould not have forced it ſo ſoon ; yea ſuch an occaſion might preſent it ſelf, chat a Ge- 
neral may. be forced to batter both the one and the other, or ts find out ſome ſecret 
. way by undermining a wall and blowing it up with powder. ka 
Gen. This is for your great Towns ; but whatſay youto a Caſtle, aCittadel , or 
, ſome narrow Fortreſs, how will yougo to work to take in thoſe with the beſt ad- 


yantage ? | 


Capt. As for your Forts, and Caſtles, it is much better to batter them upon a mount 


or a Bulwark, than upon a Curtain ; my reaſon is this , that in theſe your Bulwarks 
lying cloſe one by another, will flank one atigther with the greater force, and hide the 
Curtain much better todefend it, ſo that one cannot ſo ealily force it , if the ſaid de- 


fenſes be nat takenaway. - . : 
Gen, Go to then ; a Townthen being tobe battered , either upon a Curtain or a 


Bulwark, how many Pieces of Ordnance would you haveto doit, and, how andin 
what manner would you place, and plant your Ordnance upon your batteries to make 


a good breach? | 06 5755 
Capr. To effe&tthis, Iwould have 18 Pieces of Canonand half Canon , ( for leſſer 


rzence hath taught at divers Ty a that your half Canon which are mare portable;, having 


good ſtore of them , will dothe ; [1 25 a6; aunts 
\ Gen. But at what diſtance would you make your Batteries, for theſe 18 Pieces of 
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Gen. 'Tamalſo of: onr OpinioA; and holdir for good, yet Ifear this will not © be 
fo ſoondone, and is ſooner ſpoken, than-execured, and that before you''can bring 
your approach andſap ſo' far, it will coſt you warm'blood., and a great many mens 
lives, if you have a ſtout Enemy. within to de withal, and one that ts very 'Vigilant, 
One fo, ſtand upon his Eb, nd-his defence. 6: 

**Tisrrue, this candor be done with ut danger, and the loſs of men, bar he 
ehag ftful mult ſtay tHhome; andine Fcome info the Wars where' thore'is neicher 
place nortime | whichdothfr :onelhbprtiim fron'denger yet the danger is not 
alwayes ſogrear, eſpecially in ſuchplaces',.where you have Earth enough to work 
with, to caſt up your ſapps, .and.ro heighten" and deepen your Approaches, which 

hoy "Vs. the way, for the'thor6l lugher you find-che ground in Approaching to 

edge. of rhe - Ys deeper grenchipyoy: may-mike; and cover: your ſelf by 

5 up of blitids continually,  WePYon from the'ſight of the Belieged.; and it 

Y : when you ard 7 es po as it were under them, than if you 
webs; 00-br 300paces diſtant 

02 Goh: T'pray'y u'Gvod i, how woulCyou plane, and divide theſe 18 Pieces of 
Canon? 164 £335 4. ic "6 d 

Capri T would makea t Battery with'8 of them to beat upon a right line,cither 
Ws amateagrs of a Bulwark(which che General ſhall find fitteſt) Two 
| Barteries with each-3Canon to play flope-wiſe from rhe great Battery; as.the ninth 

und 2 Hrs = rt ;iidCrwo Batteries; with-two balf Canon a Piece, co 
Ver S-wiſe-ut privhie breach. bo Andthus y ouſre your 18 Pieces planted 
PALE FECEY Fi SP Ute ; and the two Togares of a 


- — Sir Ae ARR 76 —_ will theſe 18 Pieces of Canon 
make4gi6! hours, 4ndhow-muct' powderwill they require. 


2 Capt Att rohours they: may 'niake forte 1 5ooſhor , and will 5 pa 2 matter of 
25000 pound weight of gong: thatis oh $9 barrels ful each barre containing 160 


roms Bs poly eb 193? 


ddconde hits every | Piecein the ſpace of 10 hours i is to 
ſhoot 8&Mhor;-char js £ dra, rery Piece. - 
Capt." You may makey +=an hour if you led if your Pieces be renforcys - 
burasfor {Pn they haycHot Eenough'to bear i it - 
fig —_ nds Ae 40 ſhor outdfaPiece , - it will be ſo heared, 
chack muſt h ch6lins-rinic ; hich miſt bear feaſt an hour, op otherwiſe your 
Piece being gr | > UFOS NNe:" a 
Gen,'M 3 ſhot for a Piece in ſo long a time were _ lirdle, having often 
heard; that nth? "1a Piece 1 may wel be ſhot" off x30 times ; can you give me 
your reſolution u 
ill Hadddat dich the Tfnd of Bomble,' Anno 1599. we 
kwedid annoythe Enemy very much; 'fo that they 
awhole Canotizang a demy-Canon upon 
this Piece om' four- of the clock 
retiad a cooling time the ſpace of 
abvuconeof the clock webeganto play withir again |, and "continued 
ns it till 4 lock inthe #frerhoon ,* but this Pi ebeing not ableto endure 
the force aud hearing offo many ſhot, *we were coriſtrain dtoleaveoff with-it : and 
- yer ceaſgyn not ſhooting with our other Pieces from atioiher Battery by command from 
Don Valaſco General of gur Ordnance, and: hodting crols-wiſe 'with ſome 
other of bur Pieces, -  phtthe Enciniestwo Piccesto filence in the ſpace of an hour; 
a Souldier'of ours fk by; 'was-ctrious to keep'a tally of the number of all che 
ſhor we yore on rhe morking till four a clock inrhe afterfioon , _ ſhewed _ - 
telies), 'W eduRing- the tw@ hours cooli r Piece: planted at t eMi 
:8-ſhot in anhour, which wasas much as co alrbe "Fea of it. | 
Selig Diego Uffano give your T: Tranſlator leavetoinerrupt you a little ;' and ſo to 
conclude this a:ſcourſe. If you rencentBey- at "I - erve of Oltend, which yoj mention _ 
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in your Chapters and Dialogues, you were without, and I'was within the Town , that on 
the-ſeventh of January, Anno 1602. Stilo Novo, After Sir Francis Vere of famous 
memory (who defended and kept the Town againſt you) had-deluded you with a Parley, 
ony to gain time, and to makg np our Canon and Sea-beaten works along the hirt of the 
ola Town, his Highneſs the Archduke reſolved to aſſault us, and that morning began to 
batter Sand-hill a»4Schotenbuggh, to make a breach for you againſt that night, with 
Sntent to Aſſanit is (at you did)” andto have entred the Town , and have put us all to 
the Sword, the Relation whereof you ſhall hear in the end of this Book, Now you had 
flactd and planted your 20 Pieces of Cannonte batter them in this manner, 8 from your 
Battery at the foot of the Downs, B from a Battery on the right hand of the Downs, 
6 from your pile Battery, 6 more which you had made upon the Sand, and as it were raiſed 
one of the Se4 + the firſt ſhot upon the breach in @ right line, and the other two ſlopes 
Wiſt, a your two figures followeng do demonſtrate. Theſe 20 Pieces of Canon towards 
1001 bad a cooling time, for amatter of ſome 2 hours, juſt as you have ſaid; and afterwards 
you began to batter the breach and old Town again, till it was almoſt twilight , and then 
| Fhey cooled , pms you were ready to give us an aſſault; and before you fell on, as I ao 
well romember, you ſhot off one of your Cannons with a hollow Bullet , which flew over the 
Town arid made a great humming noiſe, as a warning Piece to the Count of Bucquoy, 
Who lay on the E aſt-ſide, that you were then ready to fall on, and that he ſhould do the 
likg, this was yohr Signal. Now General Vere kyowing well your intent , gave order 
to the Gentleman of our Ordnance who had the guard upon Sand-hill , chat be ſhould 
keep 4 true Tally,and an account of all the ſhot you made that day with your 20 Pieces of 
Cannon upon the breach and the old Town, which being caſt up, there were found to be 
. made that day from morning till night 2200 ſhot, which was found to be an 110 
ſhoe for every Piece, and11 ſhot an hour for every Piece, which is more than 8 ; but 
T warily believe your Pieces were renforced. This by the way, and ſo Ireturn again 
to your own Dialogue. 
Gen. (Good Sir) I pray ſhow me how you would batter the point of a Bulwark 
( _ m_ 28 following demonlſtrates,)) and give me ſome reaſons aſwel defenſive 
_ is ONCNIIVE. 
Capt. 1 am willing to give your Lordſhip content , and ſay , If I were to batter 
the point of a Bulwark, or a Baſtion , I would have the ſame number of battering 
Cation, and planted in the ſame form and manner as they were for the Curtain , and 
to ſhoot floap and croſs-wiſe alſo ; and if your approach were advanced fo far,they 
| ſhould be planted upon the very brink of the moat and upon the Counterſcharfe , 
] would a 4 of them ſo, thatthey ſhould diſmount the Enemies Canon in their 
' Caſemates, or any, if they had ſunk themin their Falſebray, which ſhould wait upon 
_ -that occaſion. | | 


Gen. Tam of your mind, and prefer ſuch a battery before all others, who are of the © 


opinion that they bad rather chooſe a Curtain than a Bulwark to be battered. 

Capt. You have heard my reaſons forthat , and ſee the figures following craced 
out to ” Bur as for your Bulwark.the beſieged may cut it off ( as you may mark 
in the figures of Rerrenchments and Cuttings off in the ſecond part of this book) for 
indeed it will be a hard matter to force an Enemy out of a Bulwark, who is reſolved 
to looſe it by peecemeal and degrees; and there is not ſo much danger in aſſaulting of 
2 Curtain, which being once well battered and beaten down with your Oxdnance , 
you have an eaſier way and entrance to fall on with your Troops of men, to. enter 
the Town or Fortreſs ; but for- the defence which is made from your Flanking Bul- 
warks, or your Caſemares, you muſt make Batteries upon the brink of rhe moat 

gant them; (as is ſaid) to diſmount the Enemies Pieces , and to flanker with your 
' Ordnance the Parapets ofthe Bulworks to beat them about their ears, that the Bul- 
Works may lye the more opento you, and I think this way isthe leaſt danger. 

Geri: But the Beliegedtheir cuttings off , may they not be made aſwel upon a Cur- 
tainas upona Bulwark, | 

Capr. No, for the Rampire being thinner ; you have neither ſo much ground, 
fior the like accommodationin a Curtain as in aBulwark;, and indeed, a Goyernour 


E42z2 of 
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ofa. Town, or of a Fortreſs, if he wereput. to-bjs choice.,. had rather to be aſſaulted 
ona Bulwark:(chan ona Curtain) by-cutting-ir off inte the form. of a half moon , 
chat he might ..make a new. reliſtance-,- and+defend- it' with .a- leſs... number of 
men.: \Belides, in a Bulwark the Belieged have-rhys advantage over the Affatlants, 
which is very dangercusfor rhem., that they may make 7a Minewithin the bowels of 
their Bulwark when an Enemy ſhall artempr to-afſauſt-it,- and thinking to enter the 
Breach'and take the Town, they may be blown. up mo. the Air by a Countermine, the 
like alſo may t appen tothe Belieged + the -Afſailanes ſpringing their: Mine alſo in a 
Bulwark, when they think theyſtand. upon. rbeir beſt defence. Gy 

. Gen! May nor thelike be done alſoin. a;Curtain ic! - | "43; 
Capt. No, itwill not take -the;like-cffe-as ina. Bulv'ark ; for. a Breach being 
once made in a Curtain, for us ar Enemy may afſaulc it at large ,| ſo they may bring 
agreater number of niento fight; rohelp to defend. it, whereas in a Bulwark they 
are pen'd:. tip and ſtraightned in. a' parxow:place-,. which, may be cur off, and will 
require a fewer number. of- men to.defend it ,. whereas. thoſe which are: to. force it , 
mult be conſtrained to.bring up a-great.nflny men rgaſult,, who in an inſtanr may 
b&indanger.ofblowing up.) Ro uEraont.; HA7 \$ WS” 0 Wares * 153-437 

Gen Your reaſons . (Good Captain;)-arenot tobe {lighted ;..but as for me, Thold 
it ſafer; to barter -and-aſſauls 'the breach-of a Bulwark-, 'than of a Curtain, Fof 
thonghthe beſieged may tur.it off, and defend it with, a fewer number-of men, yer 


the Aſladlrers bave this advantage over the Belieged defendants , that .chey have more 
place aridetbow room;”:and may finda leſs reſiſtance thanina Curtain, ſeeingrthar one 

_ may .make'as2-greatiibreacuima Bulwark'as in a Curtain," becauſe your Qrdraace 
may beat flat; and level with che ground; +and chooling rather a Zulwark : 
will birewlah nonelidetghia.difrounds and now-ſhew you the figures both of the one, 
andpfitthe orhertin:ohis;followingplate. 1» 
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Containing the demoiiſtracion-of Wozters, and the 
rai 


Y Our-great and'fmall Motters, - are not 6nly ſerviceable in a War offenſive , by 
ſhooting and caſting of great Granadoes, as of 100, 150, 170 pound weight , 
and-ſimaller hen and'5oipound;, but alſo-by caſting of Fire-balls, Stones , old 
Rubbidge;/ and Pieces of Iron, into Cities, Towns, and'Fortreſles ; and may be uſed 
alſo defenſively, to be ſhot from Towns'and*Forts- into '2ny Enemies works, and 
approaches; / eſpecially'rhey are of ſingular uſe , 'whenan Enemy hath covertly ap- 
proached; 'and lodged himſelfunder ſome:Bulwark, Tower, or Turret, and is a be- 
Sinning to undermine thei ;-i which if they:do, you mayiplant one of theſe Morters 
at a reaſonablediſtance;-on the inſide: of your Wall-; andi/ſhooting your Granado , 
as it'were bolt uprightinto'the air; by 'irs:natural fall,ir may" light juſt inyo'the Ene- 
mies''works,” and there'with grear violence breaking among them, it. will make them 
cry;\fly; and forſake the place ; you may: alſo fire them':our of :aplace ;: by caſting 
Sood ſtore of Hand Granadoes down among them, and fo annoy them, that the work 

will be-too hot forrhem. 5 xm £1 dls B95 «1 5 o9T 4 
'Two of theſe Morters are repreſented unto you, inthe Plate and Figures follow. 
ing:number. Now:for theſrooting a way'of your /great'Granadoes or Fireballs, 
you muſt ever remember,” but rotake; or +parts of fine Powder of the __ your 
Canads 


Tow one muſt Batter a Bul warke— 
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Granado or thinF'which you ſhoot ; but if you are to ſhoot away a Buller withour 
any Fire-works in it, or ſome maſlie ſtone , or ſuch like tolid thing , then you muſt 
rake but halfthe weight of ic in fine Powder, which, having given fire to the Morter, 
will ſend it going merrily. 2 

The uſe ofthem is not to ſhoot ina right line, as other Ordnance do , but in an 
oblique line, as you may ſee by rherwo Figures following, unleſs your Morter be 
mounted to godegrees, mounting them uſually above 45 degrees, namely to 60, 70, 
So, and ſometimes more or leſs, as the diſtance and fall of your Granado or Shot 
ſhallrequire, . | | 

Having before ſnown you the making and uſe of the Quadrant , it remains now 
that I come to the charging and uſe ofa Morter z now betore you pur in your Pow- 
der , it muit be well ſponged and cleared , whether you charge ic with looſe 
Powder, or Cartouch, turning the mouth almoſt: bolt upright ; the Powder being 
put into the Chamber, you mult{top it with a Wadd either of Hay or Oakam , 
and aftera Tampkin of ſome ſoft wood , and this with the Powder that was pur 
in firſt, it muſt fill up thewhole Chamber thereof , that there may be no vacuity 
berween the Powder and the Wadd, or betweenthe Wadd and the Short ; this done, 
the ſhot ſhall be pur in-at the mouth, with another Wadd after it ; bur you muſt 
havea care that your Mortex. be not much 'monnted , leſt your ſhot flyes our too 
ſoon, and the Wadd between the Tampkin and the ſhor will not only fave the ſhor 
irom the Tampkins breaking of ir, but alſo is to avoid vacuities which may endanger 
the breaking of the Piece by ſecond expanſions. | 

Now then having refolved of the premiſſes, touching your Piece, Shot, and 
Powder, asaboveſaid, and upon the diſtance and mounture of your mark , as the 
Rules and Tables following ſhall dire you, then for the bending and diſpoling efit to 
the afligned mark ; lay firſt a ſtraight Ruler upon the Mouth of your Morter , and 
upon it place a Quadrant (as you may ſeeby the Figures) or ſome other Inſtrument 
croſs-wiſe, to ſet the Morter upright ,for ſhuning of wide ſhooting , and then placing 
them fore-right to eleyate it into the reſolved degree of Mounture , to avoid ſhort or 
ove:rſhooting, accordingly as the Tables following will teach you ; for having 
made one ſhot, you may thereby proportion the reſt , conlidering whether you are 
to ſhoot with or againſt the wind, or whether it blows towards the right or the let 
hind, whether weakly or ſtrongly , and ſo accordingly to give or abate the adyan- 
tage, or diſadvantage, which judgment and diſcrecion will induce you thereunto, and 
the help of the Rules following. 

Now we will come to the uſe of a Morter , and thar in this example following ; 
Suppoſe an Enemy be approached to the Baſis, or foot of a Wall or a Bulwark , and 
there is a rooting , and begins to makea Mine , and having Chambred his Powder, 
intends to blow it up , and that there is no other means left you , to repulſe and 
hinder their egreſs and regreſsinto ir ; but by ſhooting our of your Morters ſome 
Granadoes, Fire-Balls, Scones , and Rubbith among them , or ar leaft by caſting 
many Hand- Granadoes down upon them. To do tlus either by force or policy , ir 
behoverh a good Canonier or Fire-worker, to know fir{t (as hath been taught) how 
far his Morter will carry a Granado, or any ſolid thing elſe, which ſhall be ſhot our 
of it, being ſer upon ſuch and ſuch a degree and eleyation as the Morter Figure 
will ſhew you. As for Example , take your aim level with the mould or mouth 
of your Morter, noted A upon the Quadrant, and it will carry 200 paces , where 
you ſee the Granado falls upan the lerrer A, but your morter being elevared to the 
mark B, it then will carry irs Buller 487 paces; iftothe ſecond C, then 755 paces ; 
if to the third D, it will carry 937 paces; if to the fourth E, then 1065 paces , it 
rothe fifth elevation F, then 1132 paces; if tothe {ixth G, which is in the midſt of 
the Quadrant, and lyes then upon its higheſt elevation ,, ir will carry 1170 
paces, as you may ſee by the ſeveral falls of rhe Bullets upon every Letter. The 
ſecond Figure ſhews you a Morter caſting a Granado upon a Caltle, as you may ſee 
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another Table of Diego Uffanoes for Porter Pieces, With their 
Randoms- made foz every degree, between the Level and 99 


' Degrees, as tolloweth. 


Deg. Pac. Deg. Deg, Pac. Deg. Deg. Pac. Deg. 
100 8g | 16 392 73 | 31 $539 58 
122 88 I7 406 72 33 $43 57 
143 87 18' 419 71 | 34 $549 56 
364 86 19 432 90. | 34 $552 55 
285 85 | 20 445 69 | 35 558 54 
204 84 21 457 68- 36, 562 F3 
224 83 | 22 468 & | 37 568 52 
243 $2 +] 23 479 66 38 573 51 
262 81 | .24 490 65 | 39 477 50 
280 - 80 25 $500 64 | 40 $80 49 
10 297- 79 26 Flo 63 41 $82 48 
Il 314 78 ; 27 $18: 62 | 42 $83 47 
I2 331 77 | 28 $24 61 | 43 584 45 
13 347 76 | 29. 526 60 | 44 $82 

14 363 75 | 30 $34 59 |.45 $82 
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THE THIRD PART. 
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OF 
ARTIFICIAL FIREWORKS. 


=' He number of artificial Fire-works whichare practiſed as well in 
| Armies upon Land in the attacquing and defence of places, as 
Wil in defence of Ships at Sea, whereby warlike Executions may be 
performed, are many and yarious,. according to the ingenuity . of 
the Fire-Maſter : And the waycs of preparing them are fo many, 
as it is impoſſible for -us in this rootti we have allotted to 
= S! preſcribe all thatare known. We ſhall therefore be contented ro 
make choice of ſome of rhe beſt and principal hings amo! Jo great a number, bur 
more parexylarly of ſome moſt admirable inventions; and we ſhall give a Chapter. 
to every kind of Fire-work,. conſidering they differ _—_ chemfelves both in Elks 
on and effeR, 'and every one hath itsname which is particu arly applyed tg it,, By 
before we begin with our compoſition we ſhall begin with the particulars, and theis 
preparation unto.this work,whereby they: jog 7 be the more exalted, and hay? the grea- 
rer efficacy.. The more principal materials, that is, Peter, Charcoal and Sulphur, are 
mentioned at large in my firſt parr of Gunnery andtherefore we ſhall proceed = 


(=_ 
- 
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GK Fas els Bu a0 Ter Le FAT FEA, heh CNET Rds 
t "Phe" eady uſed in bi dings, .or 1t you cannot 
find ſuch; take new Tie ou are well baked, and that have not taken dirt, break 
themin pieces as ſmall as a Bean, and-rbrow themi into melted Brimſtone, then min- 
" gle your Brimſtone with the remaining fragments of the Bricks, until they have drank 
all the Sulphur, then let them be pur into a Limbeck upon a Furnace to diſtil, and 
b— a Chymical order itwill be very exceftent, and 
e ; _ PRoPer & to. the Famgol tions of artificial 
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T6 prepare Ov 02 matfunt of air. 


"Fill a long gots of Glaſsfull of Sulphur well powdered, then pour upon it £ Oyl 
of Turpentine, orOyrpt f pas; ; or Jynip Epoch hg quingiey ry. that the oy! with the 
Sulphur 1 may 6H burthe'half "part; *p ar-Iron Kettle; with Sand round 
 abour it, and a ſmall hear for 8 or 9 365g o_ you will ſee that the Oyl of Tur- 


cofivert the Brimſtone inro a Ted Oyl;"as ang and combuſtible as 
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:CH AP: | Saw 
Lhe p2eparation of the Flowers of Senjamin, 


"2 Benjamin a certain quantity of ounces put it into a Gourd or a Limbeck 
glaſs, and cloſe it well with a blind head (as they call it) chen have in readi- 
neſs an earthen veſſe], ſer it upon a Tresfoot, or for the more certainty upon a ſmall 
Furnace, place ir in your glaſs body, and compaſs it well abont with fine Sand or a- 
ſhes ſo high as the matrer is inthe glaſs; after make a moderate fire under ir, for 
fear the Limbeck heat too ſoon, and be too hor, for that will make the flowers become 
citrine or yellow, when they 0nght to be as white as Snow. Obſerve when = ſee 
the flowers begin to raiſe a yapour,or ſmall fume, continue your fire in that ſame de- 
gree the ſpace” of one quarter of ar! hour ; after you ſhall ſce the flowers riſen unro' 


the internal Superficies of the blind head, then rake it away carefully, and put to ir * 


another that ſhall be quite cold , and put that which you have taken off upon a white 
paper until it be cold, then gently with a Feather or wooden Spatula, cauſe the flows 
ers to come forth of the blind head,. and gather them together carefully ; thus you 
may add a third or fourth blind head, and in time many, until all the Benjamin 
ceaſe to fume. CT ' D 
Benjamin may be made intoflowers another way, thus ; put into a glazed por a 
certain quantity of ounces of Benjamin, and place it upon warm aſhes; and when 
you ſee it begin totume, cover the veſſel with-a Cornet of paper made in the form 
of a Cone, andalittle larger thanthe orifice of the por, leave it there about one quar- 
ter of an hour, after take off the Cornet, and take the flowers and gather them to- 
ether ; then pit upon the veſſel another Cornet of paper, and let it ſtand as long as 
fore ; take it off, and gather the flowers to the former, and continue chus putting 


* ” 


Cornet after Cornet, until:your flowersbe entirely: evaporated. | 
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Lhe peparation, of. Camphire. 
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Or a man may _t ir into a Glak Viol which muſt be cloſe topped, provided alſo 
that the Camphire be true and narural, and not a Cheary then put that Glaſs into a 
warm Furnace, and draw it our; when you ſhall ſee al the Camphice turned into a 
pure clear oyl, "_ will __Y with an admirable vivacity. 
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eter 1, ounce, reduce them intoa moſt ſubzil 
r,. aier pur them into .a Limbeck, and 
bel: aod Rrongelt Vi HOWS you may diſi the ſame 


4 of oreie \ ef} Murtdn fix, and of 
well together, until rhey be well in- 
tobe diſlilled in warm aſhes, or upon burning coals , 
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QUE 
How to pzepare Patch 0zTow foz Artificial Fires. 


Ake Cords of Tow, Hemp, or Cotton,: which you pleafe'; of two'or three- 
twiſts,not made too hard, put them in a new Earthen por Verniſhed, pour upon 
them Vinegar made of good white Wine four parts, of Urine two parts , of Aqua 
vite one patt, of Salt Peter purified one part, of Cannon Powder reduced to Meal 
' onepart ;. Makeall theſe ingeedients boyl rogether upon a:great Fire , to the, Can- 
\ ſumption of all the Liquor, then ſpread upon. a great ſmoorh; Plank or Bogxgz.the: 
Meal or Flower of the. moltexce enteit PF der that you; can. get: Having drawn: 
your Match out. of the Por, roul them inthe Powder, -and then dry them inthe ſhade 
or Sun, for it matters not which, and the Cords or Match thar are thus prepared will * 
burn very quick. DC, Lal : 

Francs jouchim Prechtelin, im ns fecond part of his Fire-works Chap. 2. deſcribes a 
certain Match , which is extream ſlow in burning , and is thus made; take Maſtich 
ewo parts, Colophonizone part, : Wax one.part ,'Salt-Peter two parts ; Charcoal 
halfa part., then, having'melted all and mixed them welt upon the fire; rake a Match 
made of Hemp or Flax of a ſitfficient bigneſs, and draw it theo gh this Compoſition, 
making it £0 down to the bottom of the Veſle|,drawing it affen-liroagh! ancd i hath 

ttenthe bigneſs ofa Candle, and when you deſire” to uſe it, light it firſt, and when. 
itis well lighted blow it our, and there remains nonebur a burning Coal. ...,_ . 
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SECTION. I. 


BY Hogs greaſe in common water, over a moſt gentle fire, the ſpace of ſome 
time ; - then take it from the Fire, and let ir cool, and after expoſe it to the 
fair and clear weather three or four nights; after having putt into an Earthen pot, 
melt it again upon a ſmall fire , and being melted, ſtrain irthrough a Cloath into cold 
| water, aft& waſh it many times with good clean and freſh water, until ir come as 
- white as ſnow; this done, Pur it, into a glazed pot to ſerve you at your occaſions, 

The uſe is thus, you muſt annoint the burn part as ſoon as you can, and you will ſee 
a quick and admirable effet, * | 
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make thereof a Linament. [This remedy i is none of the worſt, we took it from 
foſeph Quercetanus, int ne Spare... | 
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CHAP: +IX.. 


Df Hand G:anadoes. 

He Hand Grapadoes reſpeQing their form ,*are Globically or perfe&ly round 
4K andhbollow in their interior part in manner,of a Sphere ; they are called Hand 
Granadoes, or Handy Granadots, becauſe they may be graſped inthe hand, and 
thrown tothe Enemies ; and if we ſhould dwell upon the denominations of the Latine, 

. we may call themas they do , *Granades Palmares,” they are commonly of the: bigneſs 
of a Buller of Tron of 5,6, and $1. they weigh ſomerimes;1 }. and fomerimegone pound 
and a half, ſomeare of rwo pqunts, and arhers bf three pounds, i there- is given to 
' theſe fort of Globes the names of Granadoes, by reaſon of the great reſemblanco-rhivy 
. tavewitch che Frujt Punique, which we: call Pom-franad ; for- as theſe do ſhur:wp in 

© their rinds a great quantity, of grains,fo our Milieary Globes-are filled with'a number 
of Grains of Powder,almoſt innumerable,cthewhich having'received rhe Fire,do break 


.-. Into a thouſand and a thouſand ſhivers, leaping againſt the Enemy, "and piercingif ir 


could all ſach things as it meets oppoſing its violence. They are generally made of Iron 
or Copper Mitryitg in its Diatditws about three Ounees, being.aboue the lengrh of a 
Barly Corn in thickneſs of Metal ; they are filled commonly with Gun-Powder, and 
ſometimes of ther Compoſitions, there is added to its Orifice a ſmall Pipe commonly 
called a Fuſe, which is filled with a matter or Compoſition that is ſlack or ſlow in burn- 
ing, but nevertheleſs very ſuſceptible of the Fire, and capable to hold fire ſome time, 
= fear that it ſhould break in the hands of rhoſe that mannage ir, and intend to 
throw it. - | : 
; There is amongſt Fire-Maſters accounted three forts of Hand Granadoes, the 
+ - firſtand moſtcommon are made of Iron; others are made of Braſs, allayed with 
other Metals iq the melting; rherbird fort is of Glaſs. 4 5-1 

_ If you cauſe themto be made of Iron, take fuch as is molt fragile ; and" little 


. - wroughtas poſſible you can ger; if you will caſt them of Copper , you muſt allay 
ſix pound of Copper, with two pounds of Tyn, and half a pound of Marcalite , or 


ou may put one part of Tyn with- three parts of Tartinor of Auricalque. Thoſe 
that are wade of Ironare in thicknels aboue the and park meer , thoſe thar 
are made of Rraſsoult bave one; tenth-;part of the Diameter” in | apirgdofe tal. 
Lafty,. ſuch which youcauſe to/be wade of Glaſs, mult have one fey 
Diameter in:their thicknefs.! i! 4; © oe etl tf os a othactal | 
The largeneſs of the Orifice inwhich you muſt purin your Fuſe made of Wood, 
whoſe upper part muſt be about 3 the Diameter of the Granado, and the ſmall hole 


in the Fuſe ſhould have the largeneſs of 3x of the ſame Diameter, rhe reſt of the ca- 


'paciry of the Shelt mutt be Billed wich well grain'd Powder , the lenge of the Faſs 
- muſt be about: of the Diameter, and the zop mult beþroad,, and a littlerounding 
likea Hemiſphere, rhe hollow apd inner part ofche Fufe muſt be abqut 3 Diameter ar 
«the ſmall or inner end, and; at'the ure end $0 00 do RT bl the. yoid place 

- with Powder ground moſt ſabiilly , which.ault; be. mouined with CGouihewater , or 
diſſolved gtue; char it may joyn the better. As for the Fuſcs,chey mult be ha 
ged with one ofthe Compolirions hereunder written; aftery Rios aſten ir well 
and cloſe with 'Fow og@kham ,and the Pyrotechnian Lure whichthe'Germans call Ki, 
which is made of four #:. of Ship Pixch, two. parts of Calophonia, one partof T9 

_ * :pebinche, andonepart of Wax ; yournlt par all theſe Ingen in a glazed Veſ- 

ſel, and mel: thenwwpon a fall fire; chen mix and. mingle them well rogerher. 
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aroneend//-andattopJerthere be'ar 


tbe cloſe ſtopt again; with a Tampion,, and then is 
your:Granado Rreneneds ſe. it nor. neceſſary to ſay much of the uſe of this 
Greafads,, .and lince-ir 3sJo.ca je 19 he underſtogd by, what we haye ſaid and thar 
ra. 7 meet prog fach, FpingeFil Ef: your Inventions cnolgh ro put, 
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by ? Fo ofly _ what the! Places where cheſe Hand Gribidon ® are'uſed at 
are where Ships axe Board and Board to clear” the Enemies Decks , ſo thar the 
oF; may Ad cleartd there.” Upon Land'Service they are uſed immediately. after the 
good and Atkap y ſucceſs of a Mine which hath made a great overture in_a*Rampire , 
overthrowigg one patt of the Wall, 'Bulwark, or Baſtion, to give 'place.to the :Aſſai- 
1ants, to do their endeayvur to {cfm the breach; jt- is' there that the Beſieged as 
a6 Beliegers miy make uſe of theſe Hand Granadoes ; *tis there whert you ſhall 


Te the more Jrnerons ofboth ſides armed with Fire'and Flames , defending valiantly ' 


'che quarrel of their. Pritice, the intereſt of their Party, .chjr Liberties and their 


| Liyes: .They are imployed: alſo upon other occaſions,ro wit 2% the Beſiegers are come 


Up'to the Walls of the Rampire, and fo well-placed, that makin winding Stairs in 
the thirkneſsof the” Platform, "they mounrinſenſibly-by-retact , ſ]s-rhat che Beſicged 
cannot any way hinder by thie defence of theis Flanks , nor be kept ſafe by the 


Rampires themſelves. Upon theſe occaſions I fay, the Belieged ought ro pour down a 
quantity 


um a common match, lighted ' 
hol '-þ by EE, it multbe charged with a - 


o t3 


The Compleat Gunner. 
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a quantity of Hand Granadoes from aloft , or from the cop of the Walls, upon 
their under-miners. 

And ſometimes they are alſo. thrown at a diſtance greater than ordinary,accordins 
to the occaſion ; but when this'cannot be dane by the natural trength of a Soldier, 
without the aid of ſome artiFcial Inſtrument , the Maſters in this Art have invented 
certain ſmall Engines, made like unto one of our Ducking-Stools, with a Rope at one 
end to pluck it down by force , and the other end a hollow place to lay the Balls 

in that areto be thrown, and with this Engine well contrived, one may throw upon 
_ the Enemy, not only Hand Granadoes , but alſo a quantity of other Artificial Mili- 
tary Fires, as gliſtring or ſhining Globes, Bombards, Fire-pots, and many other ſuch 
like things, of which we ſhall ſpeak in cheir place , may be thrown at a greater 
diſtance than is poſſible by the hand only.  ' = 

This Inſtrumem is nor very difficult to make , it may eaſily be comprehended by 
what we have ſaid. TIſhall only advertiſe you of one thing , that the longer the arm 
of the Engine is on that (ide that is to hold the Granadoes , more than the other part 
to which the Rope is faſtned , the greaterforce the Engine will have ; but you muſt 


underſtand this meaſure to be made from Axes or Iron Rolls, upon which the Arm 
moves; 


ons IEA 4 ———— 


CHAP. XI. 
_ Df gliſtring 02 bzight ſhining Fire-balls. 


Dir: upon the fire in a Braſs or Earthen Veſſel an equal portion of Salphur , 
black Pitch, Rozin, and Turpentine ; then take a of Stone or Iron , thac 
the Diameter be far leſs.than the Diameter of a Cannon, or Morter Piece, for which 
you intend this Globe ; plunge this Shot in this melted matter until ic be all over 
coyer'd with the matter about its exterioc part , draw it from thence, . and role it 
gently in Corn Powder , :that done, cover It all oyer with a Cotton Cloath ; then 
plunge it againin your Compoſition , and reiterate the rolling it in Powder , 2s be- 
fore , then cover 1t a ſecond time with anorher Cotton Cloath ; and thus continue 
dipping your Bullet , and wrapping it about with Cloath,, until your Shot has 
acquired a juſt bigneſs, exactly to fill the Orifice of the Engine, remembring 
that the laſt Coat of the Shot muſt be of Gorn'd Powder - Being then thus 
' prepared, ir muſt be put into the Cannon or Morter Piece naked, without any other 
ching compaſling it , immediately upon the Powder in the Chamber, which muſt 
make the Bullet come forth, Then give fire freely ro your Piece, to throw the ſhot 
where you intend it, | 
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to be made for the blinding of the Enemy, Lrevs would ore into our beings; ind 
would attaque us by main ſtrength , in a deſign to take away our Lives, Honour , and 
Goods; or when we have a deſign to facilitate the e for the Aﬀfailants , , in 
confounding - or oppreſſing -the Belieged in their Forrs , with a cloudy and 
thick fume, - in ſuch a ſort that one may take them as amazed Fiſh in troubled waters. 

W For this purpoſe are Globes prepared, which-whit - tous 4 are on fire, produce a ſmoak 
3 fo vehement and unpleaſant ; and in £6 "ound, ance , that 'tis impoſſible to 
A withſtand the. ny 


LO | -'- Take Ship Pic! fr 21 , Colophonia 61: Snlphur 81. 
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| Sig Globes are made to annoy the Enemy by their ſtinking vapours and fumes 
diſagreeable tyiNature ; nay fo unſufferable tothe Noſe, and ro the Brain it ſelf, 
by | its- 'woſvoler ſink , that by no means it cat be endured. The prepara» 
eth , Take of Powder rot of Skip Pitch 6 /. of Tar 20 /. Salt-Peter 81. 
Solphur Coloplionia 4 1. make all theſe Ingredienes melt ar the fire by a ſmall heat, 
mg Earthenvr Copper veſlel , and all being well melted , chrow 1nto the melted 
matters 2/. of Coal duſt,of the cuttings or filings of Horſes Hoofs 6 1. Aſſafetida 3 1. 
Sag apennm 1 1.Spatula fetide half a pound:Mingle and incorporate chem well — 
then 


tbe Compleat Gunner. 
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then put into this matter Linnen or Woolen Cloath, or Hemp or Tow, ſo much as 

will drink up all the matter, andoftheſe you may make Globes or Balls of what big- 
» neſs pleaſeth your ſelf beſt, according to the method and order as we have heretofore 

preſcribed. . 

The Globes or Balls may be made Venomous or Poyſonous, if ro their Compoli- 

tion be added theſe things tollowing, viz. Mercury ſublimare, Arſenick, Orpiment, 

Cinaber , -to- which may alſo, be added many other Poyſonous matters, which 

I ſhall forbear to mention, conlidering every one by Nature is apt enough to learn to 

do that which is miſchievous. | 


_— — — --——_— 


CHAP: Nv. -. 


Of the Shooting of Shot made red hot m the 
. ' Fire. 2 | 


ITisa praQice that hath been practiſed informer times to ſhoot red hot Fire-balls , 

and was counted of great defence, as you may find amongſt many other things 
1n the Works of Diodorus Siculus , where he fayes, Tyries inwifſe in Alexanars 
Aagni machinamenta maſſas magnas ferreas cardentes : Out of many Authors may. 
be proved the cuſtomary ufe i former times of Shooting red hot Pieces of Iron., 
which we ſhall not dwell apon, bur come to the Practice. Firſt, you muſt Charge 
the Piece of Ordnance according to'the cuſtomary manner , his due proportion of 


Powder, upon this Powder you muſt put a Wooden Cylender or Fidd, of a juſt and 


Equal wideneſs with the bore, of the Piece, which muſt be driven very iff home to the 
Powder, and for your better ſecurity, you muſt pat upon this another wad made'of 
Straw, Hay,ot 6f Oakam,or Tow this being done.let the Piece be laid x litthe under 
Metal, and then cleanſe the vacantplace or _—_ of the Piece wich. a Spunge, ſo that 
all the Graitis of Powder thir' are there , may be -. raken away. This being done, 
lay your Piece to be ar with, the place you intend t6 ſhoot at, according to the method 
'we have giyen iti the ſecond Parr of Gunnery, and ler your Piece thus remain until 
'you have putin your red hor Buller: your Buller 'nmſt be ſure robe exaRtly round;, 
and not 10 high -, but thatir may run freely down'iti the Piece rothe wad , the Short 
being red hor, take ir our of the xt with a pair of Tongs thadefor thar purpalſe,;-and 
ut it into the Piece, and givean attentive Ear, for as ſoon as the Shot is ſuppoded 40 
up to the Wad, give immediately Fire to your Piece of Ordnance. | 
There are others which put into their Pieces Boxes made of Plate , of Iron or Cop- 
per. Others do put into their Pieces Potters Clay , and upon them the fiery Bullet , 
which with a quick hand they thruſt home with a Rammer, which ought to be defend- 
ed from fire by lining the Ramimer head with Copper. But theſe are more perillous 
and therefore we account that method above to be the belt, and moſt free from 


danger, 


T-he Compleat Gunner. 


RPRAT 2: 
' To Arm Pikes to defenda Ship 02 any other place, 


*Qarm Pikes, to defend a ſhip, 'or breach, or/to enter the ſame, #rto Rick in 
® the ſides ofa ſhip, or other place,” take trong Camas, and ent it in length abour 
a foot, or 14 inches, and {ix-inches highin the Center, and ler the ends be both 
cut taper-wiſe, then faſten the Canvas at both ends with ſtrong twine, and fill ir wich 
this receipt. 
Powder bruiſed 8 parts, Peter in Roch 1 part, Peter in meal 1 part, Sulphur in 
meal two parts, Rozen Roch three parts, Turpentine 1 part, Verdigreaſe + part , 
Bole-armonick 2 part, Bay falr2 part, Cipher hare.) Arſnick 3 part, mix them 
very well together, and try them in the top of a Braſs 'Candleſtick, when the fire 
doth burn furiouſly with a blew and greeniſh colour, then fill the Canvas, and roul ir 
over, being firſt armed with ſtrong wine all over, with this liquid mixture molten in 
a pan, Pitch four parts, Linſeed Oyl 1 part, Turpentine }part, Sulphur 1. parr;, 
Tarr * part, Tallow one part; and as ſoonas this is cold, bore two holes in-each of 
the ſame. next the Tron an inch deep, with a ſharp Iron Bodkin, filling the ſame 
with fine bruiſed powder, and putting in eyery-hole a little ſtick of two inches long , 
which are to: be taken out wben you woutd fire the ſame, this compolicion will burn 
ns: ian Pons ho wing # "Y Fe | 
os = HG you-cut'off the, ſtaff ſome;three inches from the work, and put 
thereon abraſsſocketiof fige or {ix inches long, -and then cut the end of your ſtaff ro 
filbtheſocker; torwhen.you' fire your wotk, you may {tick it in theſide of a ſhip, and 
" pull [the ſtaff our again;! ſo will-got the work be ſo cony avoided, as when the ſtaff 
wason; and hangs at length, becauſe the yery weight of the ſtaff, and length there- 
"of; will be a aieans toweigh down the work, or that the enemie may come, and there- 
by gail eurgr bearir off quickly,;: [ct the Compoſition and work contain in weight 
abour'7 pounds; then will it do-execution, and work a; better effe&, than if it were of 
eſs weight, 'by -aiuch, by. reaſonghe compoſition elſe would be waſted, before ir 
"comes t'.: ian. :;-, votless! EILEEN | 
.5:To burnthe' ſayly of Ships4 ;prerey diliance.. or to -fire. Thatch'd houſes, Corn- 
"ſacks, -or any otbercombuſtible matter apt. co. burn, ,when.you cannot come to the 
{ſame ; it is-good to-have. certain.ſtrong Croſs-bows to bend with Racks or Gaffels , 
and ſo\hoor Arrowsarmed at the heads with Wild-fire, 'made of the compoſition as 
above; and- about three inches;in length, and one inch and atulfin the Diameter, 


'rapred as afore ihall points : or you may havelong bows, but then let your Arrows 


£ 


«be alſo longer, which for divers ſeryicesmay do great good. 


er 754. 4% 8 Fa 
s- <4 &,53 7 31.5 , "oF 


ery ng SG TIE TOE 
To charge Trunks with Balls of Wild-fire. 
T O charge Trunks to ſhoot little Balls of wild-fire,cither to offend or defend, you 
. muſt firſt charge him with two inches of good Powder, and then with a Ball of 
wild-fire a little lower than the concaveof the Trunk, let the Ball be bored through 
- © croſs-ways. and primed full of fine powder. Laſtly, with ſlow receipt,then with pow- 
- der,then with a Ball again as aforeſaid,until you have filled the ſame within j of an inch 
of the mouth, which would be filled up with fine powder and receipt mixed together, 


Some do uſe to haye at the mouth two Ironſtirts ro ſtick them in the lide ofany thing , 
| or 


wR_ VIP EBLIoots ion >. ee os 6 ee 6.4 + 


1 be Compleat Gunner. 


or todcfend ones ſelf from the Enemy from taking ir off with a thruſt while they do 
Execution, | 


To make the 53all. 
a 


The Ball of Wild: fire muſtþe rhus made, Fakg untwilted Match, *Fow, and Hemp , 
the which womldbe moiltned  Aqua-virey orboyled in Salr-Peref water : then take 
of bruifed Powder (ix parts, of Salt-Peter one part, of Brimftone finely beaten one 
part, of coal made of light wood moiftned with a little Linſeed-oyl and Turpentine 
wrought together, one part: then lay the Tow or Oakam, abroad in thickneſs of 
the back ofa knife, and as broad as a great Oyſter-ſhel, put into the ſame as much 
as you can graſp together in your fit, and tying the ſame hard witch a pack-thread , 
coat it over wizh molten Brimſtoge,and when,you would uſe the fame, bore ic through 
witha Bodkin, and fill the holesfull of fine powder bruiſed. 


To make Bullets of (Wild-fire to-ſhaot out of a-Trunk, which 


by 


wilt be as hard as & Stone. 


Take Sniphur' in meal ſix parts, 'of Rozen in meal (ix parts, melting the fame in 
fome Pot over a flow fire - then take ſtone pitch one part, of bard wax one part, of 
Tarr > part; of Aquavite ;'part, of Linſeed- Oyl + part, of Verdigreafe\ part, of 
Camphire=part, melting all thefe rogether. Likewiſe ſtir into the ſame of Peter in 
meal two parts, and taking ir from the fire;--put therein four parts of bruiſed pow- 
der, working the fame well together in your hands, and roul it round of the bigneſs 

mean to mike yoar balls of, boring two -holes through the ſame croſs-ways, 
which muft be primed with bruiſed powder. Theft balls +being cold, will growvery 


hard, and fired will burn furiouſly. : 
- To tnake Hedg-hogs. 


To make Hedg-hogs, or balls, you muſt -hiitchem wirh che fame receipts you do 
your Arrows, and Pikes, and ler rhem be five inches in the Diameter, and well ar- 
med with twine before you coar them, and after” boared rwo holes, and primed with 
fine powder : then put intwo ſticks, and uſing chem, pull them our again, and at 
the faid holes fire them. The ſpikes cnd of Iron mult be like Deaths Arrow heads, five 
orix ſtirts a piece to hang in the ſayls, or ſtick in or upon any place aſligned, and 
remember in the arming, to'leave a nooſe. to throw him being fired, our of your 


hand. 


To make Powder-pots. 


They are made of black Potters clay, or thick glaſs, round Bottles with ears to 
tye matches, lighted at boxh ends, the pots or glaſſes are to be filled with dry fine 
power, and thrown upon the decks, or other where, which witl much prejudice the 


nemy, and matiy times fire their own Powder- cheſts, | | 
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ES I Mongſt all Artificial fizes that have bien pur in praftice many:years,, 
— N Ry the Fuzces (which the Latins/call:Rochets, and the Greeks Pyrobpl: ) 


SEA EB bave always had the firſt Rank ; (nevertheleſs this Greek word doth 
-- A $0? wellagren withthe Erymologie.of the word -Regbere) 'feeing rhar. 
SEA *ccrar fignifes properly: Tel ignita;.chat is, burning darts or Az 

j- Zows, :the Italians callyhem-Rocheteand Raggi, the Germans Steiger 


Fi. 
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Futees, | 
they the true wayzof preparing them,with their particular uſe. 
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"How to make Rockets. 


Intend not here to write the Conſtruction of Moulds fit for this purpoſe, but ra- 
IT ther leave the more curious Students herein to the works of Caſmier Siemiens- 
wicz, Lieutenant General of the Artillery in the Kingghme of Polonia, in his great 
Arrof Artillery wricteti in the French Tongue .and , Printed. at Amſterdam, and alfo 
in our Countrey-men Mr. Bate and Mr.  Babingron 8c. That which I intend to do, is 
to teach you how they may be made by hand, or by help only of aRoulef to Roul the 
| Paper upon; letit be turned to the' thickneſs you intend, anly let theRouler be'8 
times the Diameter in length. If it be three quarters -of an inch in thickneſs, the 
length will be three inches. Roul your Paper hard on the Rouler until the thickneſs 
be one inch and a quarter Rouler and all, then glue the uppermoſt paper, and the Caſe 
is made. On the choaking or contraRing the paper together at one end, within one 
Diameter of the end, except only a little hole, about one quarter the Diameter of 
the bore thereof, to contract theſe Caſes on this manner, do thus, wet the end abour 
one inch in water, then put theRouler in again, and tye a great packthread about 
the wet within three quarters of an inch of the end,put another thingalmoſt of the ſame 


Diameter with the Rouler inat the wet end about half an inch, hold it there, get ſome 
| | other 


: 

. " 
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for Recreation. I5 


other body to draw the packthread together, you holding the Rouler and Rammer , 
one put down to the end within one inch, and the Rammer which muſt be little leſs 
than the Diameter to meet with that end within half an inch, in which the contra& or 
choaking muſt be, rhe packthread having -drawn jt rogether , tye it faſt on that place, 
take out the Former, let it dry, andir is done; when the hole iscontracted together, 
make it ſo wide as is before raughr, with a round bodkin, which you muſt provide for 
that.purpoſe. _ "I -- | 


CHAP, IL © 
How to make Compoſitions fo: Rockets of any 
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Dy ways which I will teach you T take themnot upon truſt out of every 
'& Author, but ſuch as are men of khowh exerience , as that Caſimier before 
ſpoken of, and others of the like repute: '* And firſt, for Rockets of I ounce, you 
mult uſe only Cannon-powder duſt being beaten in a Morter, and finely ſifted, dnd 
this will riſe ſwift, and will make a great noiſe, but carriesno tayl : Thoſe of moſt 
beauty in their operationare made of 1 ounce of Charcoal-duſt, eight ounces of Pow- 
der, this Compoſition will hold for Rockets of one, two, or three ounces ; but for 
thoſe of four , take rhree ounces of Charcoa[-duſt, to.one pound of Cannon-pow- 
der duſt, continuing that Rule until you come ta Rockets of ten ounces, and from 
thence to Rockets of a pound, for there uſed to be one pound of Powder-duſt ro 4 oun- 
ces of Charcoal-duſt. But for better ſatisfaction obſerve theſe Rules. 


Foz Rockets ofone pound. © 
Take Powder 18 1, Salt-Peter 81. Charcoal 41. Sulphur 2 /, +: on 
| Fo2 Rockets of two oz three pound. 
TakeofSalt-Peter 601. Coal 15 l.: Sulphur 21. - + b 1 Rf vv 
EA Foz Rockets of four oz five poly... ... 14 vicow ro 
| Take of Salt-Peter 64.1. Coal 161. Sulphur. 84 . oo cit hs 2590020 hs 


o 
;, 


- Foz Rockets of fix ſeven oz eight poitid. ...;. *;1. 


» 4 ; Jy 
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Salc-Peter 35 1, Coal 10 1, Sulphur 5. (6k, 3077 hb <1 2. TO GOD 
Foz Rockets of nine oz-fen pottnd:” 
Salt-Peter 62 /. Coal 2o I. Salphur gl. 
|  Fo2 Rockets from eleven to fifteen pound. 
Salt-Peter 321, Sulphur 8 1. Coal 16 /. 


Foz Rockets from ſixteen to twenty pound. 
Salt-Peter 42 1. Coal 261. Sulphur 12 /. 


Fo2 Rockets from thirty to fifty pound. 
_ Salt-Peter 30 /. Coal 18 /. Sulphur 7 1, 


- 


Fo Rockets from firty to a hundzed pound. # Þ 
Take Peter 301.Sulphur io 1.Coal 10 /. ' "yy 
" Dddd 2 CHAP... £14 
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"EM o the Rickeil with this Compoſition | 


mouth downwards where it was cloaked, and with a knife p pint in ſo much 
as DO can of the receits provided for that ſize at onetime ; then pur down your 
Rammer, which muſt be longer and nagzo par ries the Former or Rouler upon which 
you made the Caſes, and with # hammer vfa pound weight, give three or four in- 
different knocks, then put in more rap _m your knife, until ir be full , ar 
HW nocking her hes poeoreg ry mer", until.che- ppaytrgen 
frhe RO. _ put down a peece of paltboard 

and knock it in hard, prick oy or four little holes therein , then pur, fide piſtol 
powder i inalmoſt ro the top , and upon that another cap of paper, upon which. put a 
| Elearher,” rhatir may beryed.on Ft of the Rocket, and faſt glued on, then 
1S0T Xn? 1pd fb ſtrong | ackthred; it muſt. be no 
rh; os wi ourfinger two or three fingers breadths from the 
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How to give fire to one [ moe Rockets. 


Tos: = _ ITO =armwe— _ 

ge your Rockers wor 2 upon the edg < any peece <> Wh <= of a 
all, rop of theGimikirs carriage-wheet', 'or any dry place whatſoever , where 

the rod or twig may hang it, :thew lay. 4 train of: | ler that 
may come under the month thereol thereunto, and you have done. Bur if 
ou would fire more Roeke "ne, thay as one deſcendeth, the other may aſcend 
Þ degrees , make this compli lin of Roch! pertr- B: ounces; Onick] Brim- 
' fone 4 ounces, duſt 2, ounces, which lay in a linefrom one Rocker to 
another, they 1 inches or x foot one from another ,. give fire to this 
compolic or he = It will wn du deſire; By canling-ine to _ into Chem 
w e is ſpent; © you hin remember t0 ey chem 
with the _ A it Pare NEE 
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CHAP. V.. 
Divers and ſundzy Compoſitions foz Stars. 


A Compoſition foz Stars of a blew colour mired with red. 


'Y of Powder mealed $ ounces, Salt-Peter 4. ounces, Quick Brimſtone 12, ounces, 
Meal all theſe very fine, and mix them together with two ounces of Aqua-vite, 
and half an ounce of Oyl of Spike, which let bevery dry before you uſe ir, 


Another Compoſition which maketh a white and beautiful fire, 


Take Power 8 ounces, Salt-Peter 24 ounces , Quick, Brimffone 12, ounces , Cam- 
phire 1 ounce, Meal theſe Ingredients and incorporate them : Now to meal your 
Camphire, take a braſs peſtle and morter, wet the end of the peſtle in a little of the Oyl 
of Almonds , and it will meal to powder, then keep it cloſe from the air , elſe it will 
become of no uſe, 


another white fire which laſtethlong. 


Take Powder 4. ounces , Salt-Peter 16 ounces , Brimſtone 8 ounces ; Camphire 
T ounce, Oyl of Peter 2 ounces, Meal thoſe that are to be mealed , and mix them 
according to the former directions. | | 
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*The manner of making Stars zand.to uſe theys... 


Ake little four ſquare peeces of brown paper , which fill with the compoſition 
T you approve of beſt, of the three laſt taught : ſo double it down , rouling it 
_ untilyou make it round, about the bigneſs of a nut , or bigger, according to the lize 

of your Rocket, that you intend themfor, prime them , withdrawing thorow them 
Cotton-week, and they are prepared. 

You may alſo make them after this manner, you muſt hayea rouler which muſt be 
| as big asanordinary arrow , hich ſhall beto roul a length of paper abour ir, and 
with alittle glue paſticroundz whenit is dry draw out the rouler, .and Gill it by 
little and lietle, with a thimble;, fill chruſting ic down, every Gilling-of a thimble , 
with the rouler; which being filled, cur it in thort pieces , abour..-balf an inch long ; 
then having in readineſs either hot glue, or ſize, mingled withred lead , dip therein 
one end of your ſhort peeces, leſt they take fire at both ends together , and becauſe 
that it may. not ſq caſily blow, out :, theſe being thus finiſhed, ſet. them co dry until 
you have occalionto uſe them: and then putting the open end in powder on the top 
ofthe Rocket, in thar place after the firſt paſtboard, or cover, 15 placed ina Rocket ; 
next the compolition, where I taught you before to put powder for to make areport : 
32 pe wk Eecc | | whick 


: . Artificial Fire-Works 


which now you muſt leave outto place in theſe Stars ; after this manner make two or 
three holes in that paſtboard, which prime with powder-duſf : and thereupon put a 
- little Piſtol powder; to blow the Sears out whenthe Racket is ſpenr* after the powder, 
put as I have ſaid before, tt opencnas of theſe Stars, down upon that powider : when 
you have put them ſo cloſe as they can ſtick one by the other, put a little ſmall corned 
powdex an the top of them, to rug between them, and pur-another tyre of Stars upon 
that, 'andinlike manner athird tyre ypon them, till you come to. the - top of the 
Rocket-caſe, there put a paper over the head of it, and tyeur cloſe about the top, that 
none of the powder come fromunder or between the Stars. 


Dow to pzepare the Cotton-week , to pzime the firſt ſozt of 


Take Cotton-week;fuch as the Chandlers uſe for Candles, doublcir fix or  feven 
times double , and wet irthoroughly in Salr-perer water , or Aqua-vite , wherein 
ſome Camphire bath been diflalved, . or for want af cither. infair water, cu it indivers 
pieces,  roul it in mealed powder, 'dry it inthe Sun; antitis done. © © © 
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CHAP. VL 
How to make ſilver and golden Rain, and how to 


No! ſhew you the order of making golden Rain, which is after this manner : 
4 Zyoumult provide ſtore,of Goofe-quitts, which _ provided, you muſt cur 
them off ſo long as they are hollow, the ne 989 to fill theſe muſt be made thus ; 


| i 
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two qunces of cole-duſt to onepound of p well mixed, having filled many of 
theſe quills, you ſhall place chemin the ſame place as Itaught you to put the powder 
and Stars, firſt putting a ſmall quantity of Piſtol powder under them, to blow them 


out, when the Rockets ſpent : upon mis put your quills, as many as will fill the to 
rig ers the open nd Gviriveincs ; þ fodtmabe Rocket is ſpent, you ſh 
ſee appear a golden ſhowre, which by ſome is called golden Rain : The like way you 


may make ſilver Rain , filling the quills with the Compolition for white Stars. 
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Hay tq make Fiſgigs, which fome cail bythe name 
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Y- wu muſt provide a ſmall rouling pin , about,one quarter of an inch in-thickneſs, 

*T.:.. upon which roul ſeven or eight thickneſſes of paper : fill them four inches wich 

pawder duſt, ſomerimes putting betyeen the filling a little of the Compoſition for 

Rockets of 10 ounces : and at the end of faur inches choak him ; fff rwo inches _— 
| wit 


F 


* 


for Recreation, 


—— 


with Piſtol powder ; thenchoak the end up ; at, the other end putt in a little of the 
mixture for Stars, and choak between that andthe compoſition, and you have done : 
pur divers-of theſe with the Starry end downwards, upon the head of a Rocket , as 
you did the quills, with powder to blow them our; when the Rocket is ſpent , 
will firſt appear like ſo many Stars , when the Stars are ſpent, taking hold of the pow 
der duſt , they will run wrigling to and fro like Serpents; and when that Compo- 
litionis ſpent, chey will end with every one a report , which will give great content. 
I ſhall have occaſion ro ſpeak oftheſe Fiſgigs in other Fire-works. 
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CHAP. IX. 


How to make Girondels, o2 (as ſome call them ) 


 Fire-Wheels, 


'* 1b! 


quiteround, leaving the mouth of one ofthem open to give firetherets , for rhe 


+. bt 


Rocket having burned, will give fire to the next, keeping the Wheel it! continual 

motion, until they be all ſpent : thexe may be bound fire Lanices to theſe Giroridels, 

either WE ate or neer, overihwart, * which will make to appear diverſiry'of fiery 
our care mult be, to place the Girondels at 2 convenient diſtance:, from 


Circles, | 
other Fice-Works , leſt they ſhould cauſe confulton, and ſpoil all your Work, 
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CHAP; X. 


A Fire-Wheel is often required in great Works for pleaſure, and therefore I have 
rhought fit and neceſſary, to ſet down their deſcription, as well as of all other 
ſorts of Fire-works; Firſt, you muſt make a Wheel of Wood , ſo'big as you pleaſe, 
ro make Girondels, and unto theſe bind Rockets very faſt of a mean bigneſs , with 
the mouth of one towards the tail of another., thus continuing until you have filled 
your Wheel quite round, which done, cover them with paper paſted very curioully, 
that one taking fire, they may not take fire all together , and daub Sope upon them 


How to rep2eſent divers ſo:ts of Figures in the Air. 


Have taught you to make a report-uponthe head of a Rocket , and alſo to place 


_ Hair : an upon. the head of another Rocker place rhe.Fifgigs , which when the 
Rocket is ſpent will firſtappear like fo mapy Sears, afcer they are ended, they will ſhew 
like Serpeats wrigiing to and fro, wins Of pivecyery one his report. 

Ttis a rare thing to repreſent a Tree or Founratn, inthe air, which is made by pur- 
ting many little Rockets upon one great one , pailing 4} the rods of the lirtle ones 


Eeee 2 thorow 


olden or ſilver Hair ox Rain, or Stars, or Fiſgigz, which when you have divers 
ws to make for a great Fire-work, fer one be wirh a report, the next with Sts, 
another with Gold Hair, or Rain, one with Silver Hair'or Rain, for ftandi fault 
under the Rocket it appeareth like Rain; . bat being aſide hand; like Golden gr Sitver 


: prog now you muſt leave outts 4 x in theſe Cours . Tow this manner make twoor 
three holes in that paſtboard, which prime! ook el o—onrweg uſf : and thereupon. put a 
little Piſtol powder; to blow the Spir 4, "on et is ſpenr* after the powder, 
put as I have ſaid before, tie begin 4 upon that powder : when 
youthoor put them ſo cloſe as they. Oo one by the other, put a lictte ſmall corned 
| 90 the rap of them, to rug bets en ther, and pur.another tyre ofStarg upon 
inlike mariner a.chird tyre \ippb then, ill you come:ro. the-op of the 
NE Erhes a paper aver the hea —_ it, and tryci vere noi the top, that 
none vere come fromander or c berwrenthe Stars. 


ine * 


pow to prepare the Cotton-week, to mime the nr foxt of 
| "Stars." 
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en n Rain, which i is he his manner . 
provi muſt cur 

thee >mpoſition to fi and ths 
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& Lidught you to put the powder 
Le iſe ol powder under them, to blow them 
put your quills, rr ral pop 

Ark je gibt pied Md Rain» The Tice tory 
appear a golden ſhowre, en The like way you 
rok filver Rain , Hg qulemt the CIS for white Stars.. 
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' with Piſtol-powder z thenchoak the end up; at; the other end put in a little of the Mi! 
mixture for Stats, and choak berween thar andthe compoliton, and you have done : 8.1 
pur divers-of theſe with the Sragry end downwards, uponthe head of a Rocket, as h 
you did chequills, with powder to blow them:giv, when the Rocket is ſpent , 
will firſt appear-like ſo many'Stars , when the Scars are ſpent, taking hold of the pow- 
der duft , they will run wrigling co and fro. like Serpents; and when that Compo- 
ſition is ſpent, ghey will cad with every onea.xeport., which will give great content. 
I ſhall have occaſion ro ſpeak oftheſe Filgigs in other Fire-works. 2 | 
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CHAP. IX. 


How to make Girondels, 92 (as ſome call them ) 
Fire-Wheels, EE h 


motion, ”, ung chey be all ſpent : there 
either oprghs 
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CHAP, X. 
How to-repzeſent divers ſozts of Figures in the Air 
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\ The fourth is when it moves ina ſpiral manner, whirling in the Air without” ob- 
ſerving anequal motion; that is not right asironghr to be. | 
The fifth is when-it mounts floathfully and negligently, asf it diſlained or refuſed 
to elevate itſelf into the Air; Ws Ve 
-  Thefixh,and:laſt-is,that rhe Caſe or Cartonchremains hanging upon the Nail quite 
empty , and the | Compolition' doth rife;'and ' diſlipate alone ' into the Air. 
There is many other vexations and inconventencies which may give trouble to the 
| Practitioners 1n rheſe Arts with vain expence ; "which. would: looſe too much time ro 
©: _ ; It will be ſufficient if youtake notice of theſe which are principal, whereby, 
ef if by il] fortune you be falt into any.of theſe: defaults, you -may: corre&'your, error 
 Þ/ eaſily, and then immediately corre& thoſe faults. And for this purpoſe, obſerve the 
rules £1ven in the next Chapter. : | | 


Jnfallible Rules by which you may make Fuzees, 
oz Rockets, Without any-default. 


. PElrft, char they have rheir height proportionable to the Diameter of their Orifice, 
as we have before declared: Rig © 2 $ ; 

.- Secondly, the-Carrotich oyght to be of wood , or glued or paſted paper”, not too 

chick, nor too thin, © 77000 7 Ne Ee AY 5 

Thirdly, .chey ought to be made of ſtrong paper of indifferent dryneſs , properly 


— 


upon the other. & | 
Fifchly, all the Materials ofthe Compoſition muſt be exatly weighed according 


them much weighty and terreſtial matter. | - =—_ 
Seventhly,martters for Rockers or Fuzees ought to be prepared immediately before 
they are: intended for uſe, atid not before. | GL FEOT PIE,” 
Eighthly, che matrers of Compolition ought to be neither r00/dry'nor” too moilt , 
| but moiltned a little with ſome Oliganious matter, or wich alittle Brandywine. 
Ninthly, there muſt be put into the Cartouch alwayes an'equal quantity of the 
. Compolition-at'atime, and ſo beat ir down alike ; and thus do until it be filled. 
_ « Tenthly, yow muſt. beat the Compolitionalwayes with the Rammer right up, or 
perpendicularly, and take care thatin the beatingit be not made crooked. ; 
Eleventhly, You muſt ftrike down the Compolition with a wooden Mallet , that is 
of heft proportionable to the bigneſs and thickneſs of the Rocker , and alwayes with 
an equal firength , and juſt number of troaks,every time you put in any of the Com- 


polition. 
Sag 34 F fff by Twelfthly. 
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enced Fc Tanſt bandle i kanderty only with cheend f yout fingers; ; forifear 
of deforming ir. 


 _ 16. The Pearch or Stick to which you faſten the Vine " ovghir to be proportio- 
BR .  mble us well 1 in. length as weight, ir muſt -not be crooked nor winding” in any 
We, '- a -uncquat;; nor” of knots, bur freight aFpoſſible' can be made , 
A | "and muſtthereforebe made ſmooch,and ſireightned with a Plain, ifneed requires. 

. er dey hoe bon - muſt not be lai into too dry a place, nor in a 
we? (00- moiſt, be Be pd! © ork; | of thalk 6 dents m TC: therefore ler 
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wut not_thigk tg rail modo + pram; aralaad gr 
| pany ro their ſtrengeh, ;you milſt ad adjoyn them rogether ſo rightly, char all 
have a proper rm and reaſonable to paſs into the Air, aldeapiy ot by 


Opt Hoes be ind oh to it. 
{gen thatars:rainy gary , and 


OL x81 hich you were 
to.obſcrye ;. of inthis Et ; _ may have. ng r 1.0 more 
lace thanthe othe hs ye acquired too-much moiſture ,- which 
il foghem., effects much different ont from another ,” as wala Riſing as in 


222. 4 If you would. make appear -inxhe Air: fireams of firs, ora. quantiry 


ſparks or ſtars, ar long lexge rayes to dart fromthe Fuzecs;; "there is/,ac- 
cultomed 30-mix with.che-Compalition.fome ſmall quantity of powdered Glaſs groſly 


beaten, filings of Iron, Sawduſt. One may alſo repreſent fire'of divers: colours, as we 
aye ſhewed befare inthe 6kÞ Chapter ; but more eo gong 7 oy thus:; "if you put a 
, Certain portion ak red in your C will:feean: the Air a-certain 
which will appear, white, pale , and nies ar of Niles: oo pon 
Pitch ,- which i ightyellow Picch ſad in Plate, called'Pix Burg uitdy', it 
| repreſent nie you-arcd flame, andofthe colour of Braſs ; if you pur in' Sulp 
the fire will appearblew ;--if Sal-Armoniack, the fire will appear-Greeniſh ;- ; 
Crude Amimeny, [the flame will be Red, Yellowiſh, and ofthe Colour of Ho "if 
the filings of m_ be added, theywillrender aSilver-like;White and =; 
yer ſomethi1 nclining to'a Livid Plumbous colour, if the powder of Yellow Amber be 
added; :the*fire will appear of the ſame tolour, with the Citrine; laſtly, if black 
Pitch be added, it will chrow forthan obſcure ſmoaky fire,” or rather a ſmoak thar i is 
blackandrhick, which will darkenall the Air. = A "1 
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' Compoſition 
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Df ©doziferous Aquatick Balls... 


Cx to be made by a Turner, Balls of wood , hollow within, about the bigneſs 
of a Wild Apple, which you muſt fill with ſome one of theſe Compoſitions 
hereunto annexed and they belngall prepatedand charged,you may throw them into 
the water after they are lighted', but ic ought to be done in a Chamber or cloſe place, 
that the fume may he the better kept together , and this muſt be done with ſome 
ſmall end'of our Match made; of prepared: Flax or Hemp., to the end that the 
Compoſition whych is ſhut up in the Globe may take fire withthe greater facility, 


- The Compoſitions are theſe that follow, viz. 


© Take Salt-Peter , Storax Calamite, one Pram z Incenſe one ounce , Maſtick! one 
ounce , Am x half an ounce , Civet half'ta ounce , ofthe. Sayvings of Juniper 
wood two ounces , of the Sawings of Cypreſs wood two ounces,” 'Oyl of Spike one 
ounce ; Make your Compoſſtion according to the Arr and Method given. Or,* 

_... Take of Salt-Peter two gunces; of Flower of Brimſtone,'” Camphrre, half an ounce , 
powder of yellow Amber hatf an'ounce , Coalsof the Teile tree one.ounce ; Flower 
of Benjamin, or, Aſa ſweet, half,an ounce z Let the, matters that may be beaten be 
powdered, afterwards well mingled and incorporated together. 
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s to Charge Globes 02 Balls,that will 


- 


burn as Well under as above water, 


Irſt, rake Salt-Peter reduced into fine meal*16 1. Sulphur 4 1. 'of the fawings of | 


wood which hath beenfirſt boyled ina Nitrous water, and: afterwards well-dryed, 
41. Of good Corned powder half a.pound,of the powder of Ivory:4-ounces. Or thus, 
Salt-Peter 6/. Sulphur: 3 {. of beaten powder x /, Filings of Iron 2. of Byr- 

gnndy pitch half a pound. Or thus, | 
"4 4, ore 241. of beaten powder 41. Sulphur 121. of Sawduſt 8 /. of yellow 
Amber half a pound, of Glaſs beaten in groſs powder halfapound,; of Camphire 
halfapound. For that which concerns the manner of preparing all theſe Compoliti- 
ons ;. it differs nothing from what: we have preſcribed inthe making of Rockets, 
only 'ris nor neceſſary that the materials be ſo ſubtilly beaten,-powdered nor ſifted , 
as for thoſe: Fuxtes; bur nevertheleſs ro be well mixed: one-amons another. ;Care 
malt be taken that:rhey be nor too dry. when you.chargethe Globes or Balls, and for 
rhat purpoſe they'may be'moiſtned with Linſeed-oy4, Op! of Olives, Petrole, Hemp- 

ſeed, Nuts, , dr any other fatty humour that is'receptible of fire. Th 
Note,, that amongſt all theſc Compoſitions of matters that will buxn in rhe water, 
which I have here propoſed from my own particular experience, every one may 
make them as pleaſeth himſelf .beſt, ap always tike chie materials in propor- 
| Ro F 2 tion 
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Artificial Fire:lWorks 


tion- one to the other, as they 'ought. Bur nevertheleſs I ſhall counſel, you to expe- 
rience from time to time your Compoſitions, for the greater ſurety, befpre you expoſe 
them tothe publick view of theworld. Iris alſo aingngſt the reit very neceſſary that 
youlearn the force and ſtrength of every material | m4 put into the Compolitions, 
whereby you may at your pleaſure know how to alter and yary, your proportion , 
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making them..up,-and their iſe, and-alſo I bave ſheyed the manner of giving to 
them jariopsCalpats goin ab +5 ful othe 73 Chapter, here 1 had an ine 
| to ſayao more of chele#ings : Bar Ending jn Malin Cancers Atillry theſe 
| Compoſitions, which, judge may prove very- excellent . therefore Trhoughr good 
ro.jnſert chem,, rhar-L. might-leaye put nothing that mighr make more perfect any 
+ Firſt; you 'muſt know. that ;bexgween fiery Sparks and Stats there is this diffe- 
rence, that the Starsare greater , and-are not ſo ſoon conſumed by the fire as the 
_—_ —_ do ſubliſt longer in the Air; and do _ _ _ 9 ang and 
with ſuch a light, - that by re their great dor, they are in_ tome mgnner 
copretec wich the Stars in the Heavens. _—_ prepared according to the fol- 
Take Salt-Peter half a pound;”5w ces, Yellow Amber powdered one 
Dram, Antimony Crude one Dram, of beaten Powder three Drams. Or, 
- Take Sulphur rwo ounces and a half , Salt-Peter four ounces , Powder ſubtilly 
powdered four ounces, Olibanum, Maſtick , Chriſtal, Mercury fſublimate, of cach 
four ounces, -White Amber one ounce, _Camphire one ounce, Antimony and Orpi- * 
ment half an . onnce' ; All -theſe-materjals being. well beaten and well lifted , 
they muſt be mixr rogether with a little Glue or Gum-water , made with Gum- 
. Arabick or Tragacant-;' then make them into ſmall Balls about the bigneſs of a Bean 
orſmall/Nut, which being dryed inthe Sun, or ina Pan by the fire, may be kept ina 
convenient plare forſuch uſes as we have ſpoken of inthe fifth Chaprer of this Book. 
You itluſt only retnember, that when you would putthem into Rockets or Recreative 
Balls,” they muſt be coyered on all- ſides with prepared Tow , of which we have 
ſhewed the way of preparing in the-ſeventh Chapter of the, firſt Part of our 
Sears, 3/oiaz f ET wadg nd lg rbaeg nd tld + Los 22: | 
- © » Sometimes Fire-Maſters are accuſtomed to take in the! places of theſe lirtle Balls, 2 
certain-proportion of melted matters, of which we /have fpoken in the firſt Part of 
Fire-works z Bur if theſe do not pleaſe you, by reafon of theit ſwarthy colour, but 
yourather deſire.ro ſee them yellow.,' or inclining fomewhat to white , then take of 
Guin-Arabickor Tragacant four ounces, powder it and paſs it through a Sieve, of 
Camphire diſſolved in Aqua-vite two ounces, Salt-Peter a pound and'a half, Sulphur 
-balfapound, 'Glaſs groſly powdered four ounces, White Amber anounce and a half, 
-Orpiment two ounces, make all theſe- Ingredients into one maſs, and make Globes of 
chemas before. I Learned this, faith my Author, from Claude IMidorge. , 


| Js ſhewed the Compoliion of Stars/in Chap.s. I have alſo ſhewed the way of 


For 


for Recreation. 


/ 


'For the method of making Sparkles in particular, it'is thus, Take Salt- 
Peter one ounce , of this Liquid matter half an ounce , of beaten Powder half an 
ounce , of Camphire two ounces; after you have beaten all theſe materials 


into powder, every one by it felf, pur all oftheminto an Earthen Pan , and put upon 


them the Water of Gum Tragacanth, or Brandy-wine , wherein you have diſfolyed 
ſome Gum Tragacanth or Arabick, until it be ofa good conliſtency ; that done, take 
an ounce of Lint , which has firſt been boyled in Brandy-wine or Vinegar, or in Salt- 
Peter, and after dryed again, and the threads drawn out; then pur it into the 
Compoſition, and mix them well together , ſo well and ſo long until it has drank up 
all the matter ; of theſe Compolitions make little Balls in the form of Pills, and of the 
bigneſs of great Peas , which you muſt roul in mealed Gun-powder, and dry 
them, whereof you may ſerve your ſelf, according to the method we haye 
preſcribed. | 

Belides theſe, there are certain odoriferous Pills prepared , which are employed 
in ſmall Engines and fiery Inventions, which are ſhewed in Chamber Roams, or cloſe 
Cabinets, theſe ate commonly prepared of Storax , Calamite, Benjamin , Amber , 
white and yellow, and of Camphire , ofecach one ounce, Salt-Peter three ounces, 
of Coals made of the Teil Tree four ounces ; beat all theſe Ingredientsto powder, 
then incorporate them well rogether, and moiſten them with Roſe Water, in which 
is diſſolved Gum-Arabickor Tragacanth, to make thereof little Balls; at laſt, having 
faſhioned them, expoſe them to the Sun or to the fire to dry. 
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Motion , hath largely treated of «- 
 quable and accelerate or increaſmng 
Motions, as alſo of that of Proje@s, 
or things ſhot , ans thence derived 
[Erornnmneeenenned ſeveral Propoſitions or Concluſzons, 
and bath likewiſe made ſeveral 


T ables touching the A” or Baſe Lines, and 
the  Altitudes or Heights of the Semiparabola's or 


Curves deſcribed by the Motion and Ranges of Pro- 
jets. The which DofFrine the late, Famous 'Torri- 
cellio of Florence, having with great Fudgment much 
advanced and facilitated, applying the whole to the 
Art of Gunnery; that the benefit of bis pains might 
redound to the Engliſh Reader , that 3 eſpecially 
Delighted or Exerciſed in the Affairs of Mars , 2t 
was thought fit to render the ſame into Engliſh. 
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ALILAUS inhis 4th.Dielogue of 


THE 


D OCTRINE 


PROJECTS 


APPLYED TO 


_ GUNNERY. 


| PROPOSITION. 

The Imperus B A (that is, as much as is that of the 
moveable naturally falling from B to A by the 
* Definition) as alſo the: Direction A1, accozding = 0 
to which the Pzojection is to be made With the ron is, 
ſaid Impetus being given : it is required to find _ 
the Amplitude, Altitude, and the _ rutyere Impetus 


grven, we 
Parabola of this P2ojecion, ot 4» deter- 
 mineit 11 
ſpaces, Faryplags as Galilaus wſeth, Exemp. Grat.When we ſay , let the Photius given be 
A B, then we mean, let the Imperus given be ſo much asis requiſite to throw the Project from 
A to the tbe! point of the perpendicular B, or, which is the _, as much as is the Imperus 
of a moveable naturally plog from BtoA. 


OY TA rizontal lines AD, and BL, 
AJ | and deſcribe the Semicircle 


| =D = cut the line AC , ſecing ' that 
SEES 4D is a Tangent, Let the 
SeQtion , be in F', > and ' draw the Horizontal 
TY line F-E,, and prolong F G equal to F E; 
then by Ger fallthe perpendicular LG D; then 

about the Diameter GD, by the points G and A, 

deſcribe the Parabola A G, which can be but one, 

by the precedent * Lemma; nor can there any 
other Parabola be deſcribed about the Diameter 


* Woich Lemma w- ; : that about the Diameter G D.,thorouzhthe Vertex G, and any aſſigned 
' point A, there cannot be deſcribed more than one Parabola. Lemm. of Propoſ. VIII. 


Aaaaan 2 | GD, 


"Th Poli of Þ P jets 
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this is the Parabola ſought. For the direQive. lige of this s Parabole 1 is- A "F doing 


that it toucheth the Parabola in A, 


fr EG;, or AD, isdoubleto F G by conſtru- - 


Rion ; and therefore D G, and GI 6 red hw wad is the Tangent to the 


- Parabola,-.. _— 
Agairy; :Ifay | char this, 
and E BY or choſe three] 
De meru re in continual proportion. Wheref 


ont ar Suing 


Bur becauſe this Propo 
we will prove ir anothe 


| Let the ſame 7; 
" nll 74 this 1 204 


abbr WF 
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V I VM 


3G VI ram 21! 6. WK. 


Cove, be AE, EF, 


7 the Ph F the Semi-baſe, and GL 
ge &$the ſoblimiry bythe V. Propoi- 


2) IF at of . 
4, be, IKEITD 
the Eg, point A 


wes; or 


_— of erpomen for dearing of thoſe thar follow, 


Hf aidedtion þ cc be - Hen: the Parabols 
ohe, i dſt as before, 2 Semicircle about the Diameter 


AB; which ſhall-cut AC : ſeeing + 


a» Djsa Tangent. Ler it cutit in 


i © $29) I 3 zawing the Horizontal line 


E EG, ſoasthatEF andFG may 
be: equal/;. deſcribe ,” or! conceive a 
Parabola to be deſcribed along by 


©/.rhe points Aand G .abour-the Di 

-....,- meter G D, Ifay ,; that chis i is the 

'--Parabola of "the Proje&t ,” if it be. 

. ....-. throwtr fromthe point A; aaccord- 
*+ = ing tothe Direction A 

. Impetus/ A B;: Now if the moveable 


with the 
donot run along this ſame Parabola 


nk #un along ſome other ; as 


P.; ler the Vertex, or the 

point of this Parabola A'P be 
let i it be P. 

is manifeſt "thar the Point 


= | £25 2 £ £4 0p! HotEH ADL Wein koh! neAC Cried each' Parabola., that 


$129+ * I Dthe common Axs ſhould be cur into twoequal 
of the Parabola, is abſurd. Nor can it bein the 
 ſuppoſeMN, thorough the 

| the lineE G,- is abſurd- 


CAD, can becut into: rwokqual parts. 
ntP fall ay where apledure, and dravvthe Horizontal fine PRS: 


Now let the 
pot by the Il of * this, NRandR A, PRandRS 


To It for as much as P N and.P Mare equal, 


ints by the Vertex's 


line E. EG: "be Oaig awing the Diameter, 
ex , thar M Nſhould becut into two equal. partsb 
only:1D,-of all the lines: pope unto it-inthe angle 


6 ſhall beequak And becauſelthe ParabolaA P hath the 'JpeinsB A ; that i is, OM, 
e Point Ofhall be its ſublimity : and for” that reaſon'thei lines O P, PR, and PM 


in neinual proportion; and: the Re 
Rena 


etangle O:PM 6qual-unto' the ſquare P 


ing the lines withtheir equals, the ReQangle'B S Aſhall be equal to 


-+ thereforetheR is in the point Periphery'iof the Semicircle :-which' is 


5 point} the | 
of t abſur In rt right line. a meet Fi, the $4 in'rwo ſerena points : 


Range of wherefore, &e.” 
any \Pro- 


ject [P] doth cut the Perpentiedss D intercepted berwixt the Horizon and line f direftion,; inte 


ro equal parts. —— 


COROLLARIES. 


nations, do al 


any Machine bein 
E A , if there be deſcribed. 
Semicircle ADE, 0 
rudes and the Afmplit 
Rions that can be made 
 Forexample ; the Imperus E A remaining (till 
the ſame, Jer projetions be made along the 
lines of ſeveral elevations AC, AD,and A B. 
The,projection made according to the dire- 
ion A C, ſhall aſcend as high as to the Ho- 
rizontal line F C prolonged : and the pro- 
jection made along the dire&ion A D , ſhall 
have its Apex in the lineH D prolonged : and 
of the projettion made according to the line | | 
AB , the greateſt Altitude ſhall be in the Horizontal line G B prolonged. 
2, In the Book of Galilexs de motu natutaliter agcelerato , it is proved , that 
projects thrown with the ſame [mperus out of A, if born up by plains of ſeveral incli- 
es arrive unto one and the ſame Horizontal plain. Burt here it ap- 
eyeral aſcenſions of projets doyary when they are thrown thorough 
fulciment put under them, according to ſeveral elevations. 
aſcend, which is emitted along the line AB leſs 
than that which ſhall be projeRted along AvD moreclevated. 
3. It is manifeſt alſo, :that no Altitude can in ſuch ſort aſcend , as 
unto the Horizontal parallel that is 


4. It is alfd -manifeſt , gh all 
_eftion whichiecalld the pointblanck 


£ 


hee 


e pure Air; without 
For the moveable ſhall 


 Applyed to Gunnery. 


* COROLLARIES. | 


ct, Hence is nianifeſt, tharthe Imperus of © © 


J 
nte Machine. 


elevated ; | 
that ir may reaclt | 
awn thorow E the higheſt point of thc perpelly 


Amplicatesdo alwayesencreaſe from that pro= © | 
Randon , until you come to the projettion 
-made at the Semi-right Angle: :: And from the Semi-right unto the perpendicular, 


dintinih-untibrhey cometomothing, which hapneth in the perpendicular 


projection.) which hath ino-Amplithde 
+ '$., Fromnwherice'we may-obi 


equal#o eachother. 


equal. 


6. It is manifeſt likewiſe that the 
Sublimities of proje&ions equi-diſtant from the 
Semi-right, are reciprocally equal to one another , 
that is, the Altitude of the one is 

; Jimity of the other, 


that the Amplie 
dwperws, the elevations of which are 
For, 1ince the lines! A B and 
| »ba0kaighe an ens DC. 
hall equal, 2s: ſabre nding 28) - [es 3; and | 5 
.conſcquently the'\BA iand CE, othe remainders of : 
 cheir/Quadrants: NedH-be | Y 
:Sines'of them,;BG and/C $;: fall be. equal. And | 

: for the ſlamiereaon, the: whale Amplitades 
Parabola, whichzreQnadruptetoch>Sines B & and 


: 2 LS 
Altitudes and _ 


2l 9: ithexefove alſo the - 


equal to the ſub-- 


ofexch Paigbola made by the 
ui-diftant fromthe \Semi-r 
AC 


hr,! are 


| the 
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The Dans of P jets 


7. We will therefore make a Corollary of that which to 
Galileus was an arduous Theorem, to wit, thatthe Semi-right 
| is the greateſt, of all thoſe made by- the ſame 
- if "you ſuppoſe. the Angle CAD to be 
| Semi-right ; CD ſhall be: the. Semi-Diameter ; thar is the 

greateſt of all os; Sines. that can be-.giyen in the Semi- 


circle. | 

8. | the whole Ainplicade of the 
the line: of the $1 limity , or 
{ dethonſirared to be Qua- 
D,.k dondieto AB. 


ax 


- druple of the right line C 


? 


naw; 71 PROP. H. 
+ : ww © 


itude CREA given, z to find 


Abu iS » vicle v0 co onuttf. 
jel -Iniperns'@ and Am | 

$* #5 13+ +4 5 2 3.5 3+ 4 43 

othe-direction-acco2ding the Parabola was 


* 30 TT" os 9, f $2:7 1. & & 


dee AD he the fo 


cr” 6, 24 691 Iftie, 5 
5.0 2 NW 39 


* 
der +; 
4 - #3 
| Ry 
+ - 4.237 $50 , l P - 
o . 

& © . Lo 

= by . . 


points TT fay., 

| thar cher { the” rpg ton AC or AE, 
given Imperu retained , ſhall 
On ia iParabola , whoſe: Am plirnde 
ape to-the line A: D, this 
q >. vt preceding. ' For 
| : + proj [ Em irarog of comengrp AC- 
ON ST - A E, have 
Amplitude to or EC or 
'AD,-which are & to one another; ard 
+ the Alrticude may inthe one be AF, as alſo in 


As. ns as appearerh, Ge. | 


ld hos " WP WCEIER 
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In this place I have thought fit to inſert the Tables following : the firſt Claſſis of which 
containeth three Tables, the ſame with thoſe of Galileus, which-we placed Parr.7. 
Dial: 4 Page 241. of this-preſent Tome, butdifferent in many of the Numbers, 
as being deſumed from the Tables of Sines and Tangents, whereas Galileus Calcu- 
lateth his with much labour, - according tothe. Principles of his Doctrine of Proje- 
_Rive motion, laid down in that his fourth Dial@gue. , The ſecond Claffis conliſts 
of two Tables added by Torricel!/;zs, the one of Durations, the other of Eleva- 
tionsor Randons : the Explanations and Calculations of which are annexed to them * 
by the Author, but here omitted onthe account of brevity. | | 
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4663 
4502 
4346 
25914196 
1404-9 
3906 
$13768 
3633 
22-1 35OT 
3373 
3247 
3124 | 
3004 
6012887. 
112772 
2659 
1312548 

212439 
2332. 
30/2226 

o[2122 
2020 
Ig19 | 
1820 


1722, 
I625 
4{1529 
1434 
86601 34.0 
1247 | 
21657111 54- 
78] 23523[1063 

25723] 972 
. 28356| 882 
31569] 792. 
| 33577] 703 

40722 
47572 
_$7150| 437 
71503 
95406 
143786 
286450 
Infinita. 
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j; TABLE IV. 


iThe Durations .or L 
of Projets made by the| 
ſame [mpetus compared to 
the Horizon. The greateſt 
Duration or 1mpets is ſup- 
poſed to be of 19po parts ; 
and, the Numbers of the 
TableArethe right Sines off, 
the Elevations, © 
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17189 : 43] 


J'319 9: 02 
© $4320! 9 \,-2P, 
#. 340 9 59;80 
f Þ 830 19, A192: FI : 
- 14 -136010 1/133 79) 27] {| 
'1 . 437019 , 54179 O9| $3 
- 38011! 1978 50 | 
1 - 1390 10 29/78" 1] 
: {4OO 1109 
142072 - 25/77 3 
'|- 4430124477 1 
1 144013 - 93 6 
45013 2 76 38 
| 146013 42176 18]. 
| 470 14 59 
| 148014 39]. 
| 1490; 14- 20 
FCO 15 OO 


[The Degrees of Elevation to which the Piece 1s : 
tbe mounted , that the Amplitude of the Projections! 
may bemadepfthe given meaſure.We ſuppote all the 
|ProjeRtion tg have the ſame Imper.that is to be made 
by the ſame Piece,& tharthe greateſt is 4.000 paces. 
Spa-|Deg. of|Comple- pPAa- | omple- 


Y 
Lo, 


Spa- |Deg. of |Comple- 
ces. [Elevat. nent. 
JIOIL5 20174 40 
I5 40[74' 20 
I6 0©01[74 OO 
16 21/73 39 
16 41/73 19 
17 ozlſ72 58 

17 23/72 37 
17 4472 16 

18 of71 55 

_—_ 

18 4871 12 

Ig 1070 50 

Ig 2270, 26 

19 5468 06 

O20 166 4+ 

20 39 69 21 

21 0268 58 

21 2568 35 

21 4968 21 

21 13/67 47 

2.2 37,67 23 

£3 ©0266 . 56 

23 2766 33| 

23 52/66 - 08 

9.0. Mo, 

4465 t6| 

11/64. 49 

25 3864 22 

06163 ' 54 

to 3463 _26 

7 03162. 57 

820l27 33162 27 

$30[28 03161 57 

04+ 34/61 26 

B39 06160 54 

361600 21 

14159 46 

5cl59 109 

27158 33 

©5157 _55 

45157 15 

28156 32| 

13155 47 

02154 58 

54154 06 

52153 o8| 

58/152 02] 

16150 - 44 

$7149 03] 

00145 CO 
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oint of the .Onadrant by a Culyerin, be, for example , 4000 Geometrical 

ces, Ideſire with the Tame Piece to make a ſhot in ſuch manner that its Range may 

be;juſt 2360 paces long. Itake the fourth part of 2360, which is 590 , and. I look 

upon the. Table , and find againſt that Number, that the elevation to be given to the 

_.- :  ſaidPiece is 18 Degrees and 5 Minutes , or Gr. 71. and Min. 55 , its Complement, 
., © AndIfay, by the things demonſtrated, that the forcmentioned Piece with one of theſe 
"© two Elevations, ſhall carry the Ball 2360 paces diſtance aboye the Horizon. Bur 
thoſe Elevations whichexceed the ſixth point ofthe Quadrant, are not inſerted for che 
be. rd Artillery, but only for Morter-Pieces, Rams , and 'Granadoes, « Ic is to be 
oted, therefore, arwith that ſame firſt Eleyation the Ball will make a low Range , 


Guppoſ char the greateſt Range , namely the Range made at the elevation of the 
paces, Ide 


but ſwift, as the line marked A , and 
? with a great Horizontal Impetus, pro- 
per to make breaches in Walls, or give 
other lateral impulſes. But with the 
other Honey %  aphar oagy the 

'R B ; - which ſhall, be fow- injts 
Honrgoncd motion, but with if- 

4; | cient perpendicular Imper at the laſt, 

£248 8 15- — | proper to batter Vaults, Roofs, and 'to 

18 7 26953 07 ACS 4 dat make other breaches perpendicular to 
Horizon oro cat things co iy derrrminas mark. a; £7. lcle Bape in 
baled with Cord , full of Sulphur, Salt-Pceter, or Meal, or Balls with Letters or othes 

' "rhings withinthem... In a word, both thoſe Elevations that are equally diſtant from, 

the fixth point, willcarry the Ball unto the ſame place: but yer' with this-differency, 
hat with the firſtand leaſt Elevation it ſhall fall to the Earth (as Gunners ſpeak ) 
Grazing ; andwith the fecond and greater Elevation, it ſhalldeſgend almoſt plumb , 
or perpendicular. _ - -- F x | 
- Tknowthar its very ſeldom, and perhaps neverfound,” that the greateſt Range of 
2 Piece df Ordnance is juſt thoſe 4000 Paces, as it ſeemerh tohaye been ſuppoſed in the 

"Calculating of our Table, and alſo inthoſe of S:gmiore Galileo, ſothat the ſaid Table 

© might ſeemunuſeful : bur we ſhall ſhew, that the ſuppoſed number of 4600 doth' not 

©therefore ſerve to any great particular Machine , to the end it might ſerve. to all: in 
general. - TItis neceſſary therefore totake notice, that that ſame ſuppolitious Number 

© of 4000, is not of Pacts, or of Ells, or of Yards, or of any other determinate meaſure , 

'Þut of abſtraRedparts, ſuch yer, whatever they are , as being convertible into any 

* kinds of poſſible:meaſures, they do make the Table general, as wellfor the Gylvering, 

- asfor the Mortar-Piece or Croſs- Bow. And to give an example how it may be adapted 

_ and applyed to all the Species of Artillery and how the Abſtract parts may be reduced 
into Geometrical paces, we willdo thus. 

- | ThegreateſtRange'of a Canon, by experiment made. thereof, is found ro be , 
ſuppoſe 2 300 paces ;. and I wonld with the ſame Piece make a ſhot that ſhould be 
860 paces ,-I do thus : If the greateſt Range 2300 give 860, I ask what the 
ni IOOO , the greateſt of the Table will give? I work and find 374 : which 
number being ſought in the Table, is found to E berwixt 370 and 380, ' Therefore 

taking the part. proportional according rg my Judgement, 1 find the Arch of its 


. Elevation ought to be Grad. 11.very near,or its Complement gr.79.And thus it is cer- 
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tain, that that ſarne Piece which being motined is lix points did carry 2300 pates | A 
pry. ogg gr. 11. or 79. of the Quadratt,, ſeal catry $60- paces, as 'we 
id deſire. | | | 7 
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PROBLEME.. 
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How vy a Shot made caſually, one may find: the 


gzeateſt. Range of an Ozdnance. * 


Fx 2 Piece bedireted according to the Mountute A C - of which let the Elevation 
di bethe AngleB A C, whatever itis. And the ſaid Angle being meaſured'with 
the Quadrant , let it CE SE 
befound; for exam- D | 
ple, gr. 30. then let 
offthe Piece, and let 
the Shot reach to the 
ine B : and let the 
ine AB be carefully 
—_— which ſup- 
£0 VEv. 27, 2400 
Geometrical Paces, 
I fay that theſe two 
things being given , 
" namely the Eleva- 
tion, and the length 
of the caſual Range 


, accotding to 
what hath been demonſtr ion, De Motn 


therewithal given the | 


Py 


p_ 


0) 2:13 Ol 


. 
1 


E AC thall be givenin Specie » and becauſe A Bits giyenin Faces; AE ſhall. © Eafen, 
re, to find the 


2400 paces, - Ch Sf DIES RH ef LO Se Ot 
But witli much more brevity, and at one ſingle working , we may perfortn the 


: ; qt ; 6 4 W hp H3f :'/ ; 
Tangents, one, of the angle of elevation , and the other of 1ts Cop—_ 
cherefy:e, 253 the whole Sine is toC F, which is 600 : ſois 230940 ( which 1s the 
AY Ccecc 2 ſunj 
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hs FP 1 chys the right line 
tle 4, yp ve the meaſure of | 


lon,*as BA well c 


h I Y. way of 
' . > | Eg bn " 
oP . Calculation. 23 PT, Iv- ny % 
Þ- "2. Thefime tine AD, FR what Altitude it ould be recuiſie to lerfall 
DON : £84416, may arriye at FE Ped met ſame, [mperys that the Can- 
| conterrerh, almray — impediment " which the Craſlitnde of: 
| may occaſion, whi knots Ape ruſt be ſenſible for to vary the demon-, 
ſtrated jon A of Ranges, but mach morefor to obſtru this effe&t. 


be "i 
> $ 


= - ”y : 4 1 T 


14 PROBLEME. 


_ How with the ſole Tablt: of Sines we may \ know 

| atcamdpr Altitude, 'to9 Which the Bail hath 
Ant paſſing. thagugh the. Air in a Range, 
_ He Elevationand lng Py _— be- 
01 (ng. given« i925 _ 07 As 


ang on c 19131 99: T2 5 

| gr | lercherebe given PEI Hicradlon CAB, and 
o6A B At, 7 and pellet reateſt Altitude to which 

1 "nl hſhalbe EC: "Take again AE 600 


b | fourth part of the 
£4 2 * Whole length AB: 
_ and then- ſay, as 
'. $6602; the 'Sine of 
the Angle ACE, 
| the Supplement of 
' the Elevation, is to 
A E, 600 paces,ſo is 
' - $0000,'the Sine of 
the Elevation E AC 
- - to a fourth number : 
a  andweſhall find 346 
AA een=————————__—— >B paces for meaſure of 
. 4 4 of - F. EM the Altitude C E, 
rye of the greateſt Alticudeto which the Ball had grained in its s paſſage through 
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LF331%1 


"" 


Applyed to Gunnery. 


PI" dd 


A 


Tt is tobe noted, that great Guns are not alwayes uſed ſoas that the Ball goeth to 
determine in the ſame Horizontal plain from which ir did depart, as Gal:leo's and our 
. Tables doſuppoſe. Therefore being to ſhoot upon the ſide of a Hills declivity or acli- 

_ vity,asalſo beirlg to ſhoot fromthe ſummity of a Rock upon the Horizontal plain that 
| Is below, there hath nomanas yet reduced the meaſures of theſe Ranges to an Art. 

The Table of them might be calculated, but every one will perceive, that it being to 
be compoſed by every grade of the Picces Eleyation or Mounture , and by ever) 
grade of the Hills inclination, and by wa pace of the Hills Altitude , the Multiplt- 
cation would be almoſt infinite. - We will therefore only give you the general Rule 
for calculating thoſeRanges when they ſhall occur. 

- A Piece with the liredion AB, maketh the Range ACD : but I would ſhoot 
along the inclined plain A C; and I defire to-know what A C, the lengrh of the 
Range of that ſhot upon this plain, ſhall be. 
Draw BD' bythe point D, and H F by G 
the point C, perpendiculars to'the Hori- 
zon; anddrawaline from,F to E ; which 
by the things demonftrated , is parallel to 
A B, Meaſure with ſome Inſtrument the 
angleD AE; that is the Hills Elevation , 
and , by the Table of Amplitudes, you 
ſhall find the length of the. Horizontal 
Range A D. (Thenfay, as DB the Tangent 
of the angle of rhe Picces, Elevation 15 to 
BE, which is thedifference of the Tan- 

ents of the two angles DAB and DAE 
known, ( one being the Elevation of the 
Piece , the other the Elevation of the Hill 
above the Horizon) ſo is D A known, in 
.paces, to a fourth number + and the right 
.line F A ſhall befound in paces. Then fa 
again ,.-as the whole Sine is to that four 
number, whictk is the meaſure of AF in pa- 
ces, ſo is A C.thefecant of the angte F AC, 
eo a fourth number - and thus you ſhall N 
know the number of paces that meaſure the A ÞF D 
line A C, that is, che length of the Range PRs, . 
that that Piece will make upon the plain AE, when you ſhoot upwards. 
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But when from the point A itis required to 
Þ ſhoot downwards by 2 deſcending Hill, as 
AB, we ſhall find the quantity of the Range 
AB, "thati is, the place where the Ball falleth, 
in this manner. Let the diretion A E , that 
is, Jer the: angle of the Pieces Elevation be 
given ;: alſo fer: ithere be given the angle of 
-. the Hills inclination CA B.'/ Let us imagine 
. the Horizon to þe;A C, ani let us draw B E 
.aad HDF perpendiculars to the ſame + and 
conjoynor drawa line from C'to H;, which 


| +. -Snjomer Tore live from Now upon the 


Table of Amplitudes we ſhall find how: many 
_ paces A-Dis, bur we ſeek the:quantity of AB. 
Therefdfe,thake the calculation thus ; as F D 
. the T of. the angle of the Pieces Eleva- 
tion-isizo DH, the Tangent of the inclination 
of the plain; :ſ0:is AD, known in paces, to 
a farther number. And this ſhalt be the mea- 
ſure-of D C.in- paces andthusthe whole line 
A Cihallbe known jn paces:i Eten fay again, 
Ci AC:hemvivle Sine-:1s to- A C known' in 
paces.:i/\ad:AB the-Secapr of the angle C A B 
ro a faarth number; and;this laſt number ſhall 
be the 'oeaſure fought of the right line A Bin 
paces; \thar:is,: the ie lengrfaGibe: Range upon 
che deſcending plain A B!: It thappenettralſo 
many times; tbat we arc ito: ſhoor-at plains 


*} = perpeniliculax:to the dorimon;:asat the . Walls 
Ls N., of Cities, dt T owers," or other ways, there- 
EENK=———DcEz 
...__ putation: cit 
| ace fait where che Ball istbir YT | armocpocbt 22 5. 


iLet the DixeRtion ofthe: Picce behe Line 
E AB; anche Horizon;A©:;iand rhe 'VWall 
of the Tower;DEperpetdicular! ro the Ho. 


|. - rizen-;:kndderche diſtance! A Dbe known / in 


aces. Letus ſuppoſe that the Ball paſſeth 
cely without hitting the Wall , -and falleth 
upon the Horizon in C, The Table of the 
Amplitudes giveth the quantity of A C , but 
we ſeek the Altitude D E. Draw CB per- 
pendicular to the Horizon, and DF parallel 
to AB, andthendraw a line from FtoA, 
which ſhall paſs 'thorow the common Setion 
. of the Prurrabola , and of the Wall,» as may be 
colle&ed from the things already demon- 
>. ſtrared. Now ſay, asC A the length of the 
Horizontal line is to C D the difference be- 
twixt the lines A C and A D already known, 
aſp is BC the Tangent of the angle of the Ele- 
vation of - the Piece, to C F the Tangent of 
the angle FAC. Again ſay, as the Sine 


Toral is to A D knownin paces, ſo is the laſt 


'c found Tangent of the angle F A C to a fourth 


number : which ſhall be the deſired meaſure 
of the right line DE in paces. And thus we 
have 
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have found the point E in which the ſaid ſhot would ſtick. Phe ſame calculation may 
be alſo deduced. - Although the Wall D E be nox, perpendicular , but ſcarfed , as 
thoſe ofthe modern Fortreſles ; but fearing to procure you/more trouble than bene- 
fir, I will refer the care of thar to the Gegmerrician that hath a mind to under- 
take ir. SAN LASES | 
The Amplitudes of the Parabola's, of which Galileo, and alſo we do treat , ſuppoſe 

that the Range terminates not upon the plain of the Field, but in that Horizontal plain 
that paſfeth by the Muzzle of the Piece, The other is only true when the Peice is placed 
with its Carriages in a Trench, ſo thag the mouth of the Piece lyech exactly level with 
the ground. Bur becauſe this is not uſual, and becauſe the Ranges do determine in the 
Hor1zon that toucheth the lower parts of the Wheels, we will Geometrically —_— 
how much a level Range, or Horizontal Range may be prolonged by means of the 
Altitude of the Muzzle of the Piece aboye the plain of the Field. It ſeemerh thar the Se- 
midiameter of the wheels, and the thickneſs of the Metal do cauſethe Muzzles of ordi- 
nary Artillery to be above the Horizomal Sire about two Braces. I ſuppoſe therefore 
che Muzzle of the Culvering to beat A,, and ler the Horizon be BC; and let the 
Altitude of the Muzzle be the right line A B, ſuppoſed to be two Braces and let the 
Range A C D be the level Range. The right line BC is ſought; letthe Semirect Range, 
or the beſt. of the Randon of the ſame Piece, be the Parabola A EF and let it be ſup- 
poſed thar AFbe 5000 Geometrical paces, thatis a 15000 Florentine Braces. De- 
ſcribe the uſual Semi-circle of the firſt Propoſition A H I, anthaving drawn A L equal 
ro AI apply LD: «Theright line AI, by the-things demonſtrated , ſhall be the 
Inpetus of the Parabo!iaAEF, orof ACD (for they are Ranges of the ſame Piece ) 
. therefore A L ſhall be the fourth part of the right ſide of the Parabola ACD : there- 
fore L Dfhailbe double of LA. : bur A F hath been demonſtratedro be alſo double of 
AI; therefore LD and © : 

AF areequal ; and there 

are three lines given , T Sai 

that is, LA 7500. LD | / % 

15000. andAB 2. And ©} 

therefore, working by + EO 
the Rule of three, as the, © 
right lineLA is to AB' 
known ; 0 is'the ſquare 

of the right line LDto. 
another number: we ſhall 
find 6000 ;* whi.h ſhall 
be the ſquare of the right 
line-BC, andextrating” 
the Square root theregf, 
we ſhall find the line BC | 
to be 245 Braces, We | 
conclude therefore that ' | ij _— NN D 

that Machme which ma- _ 72 _ 

keth its greateſt Range of T5000 Braces, in caſe it ſhall have its Muzzle raiſed above 
the Horizon, 'will make'its level Range, thar is, withour any Elevation or Mounture, 
to be in all 245 Braces long. Next , how mnch every other Range not level , but 
inclined upwards or downwards, by occaſion of the Altitude of the wheels, or of a 
Baſtion, or. of a Mount,: or of any other ſcituation that raiſeth itabove the Horizontal 
plain, may beprolonged, ſhall be found thus. , 

It is certain; that being to ſhoot from the topof a Rock,-or 6fa Caſtle placedin the 

copof an Hill, orfrom any whatever high place, aboye the Horizontal Plain of the Field 
that lyeth below, the Ranges will prove much longer than thoſe noted uponthe Table 


'S 
of Amplicudes ; and this difference ſhall be ſo much greater , by how much the ſcira- 


ation of the Artillery ſhall be higher above that Horizoncal plain in which the Balls are 


to hit , and che Ranges to determine, . 
| Ddddd 2 Let 
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Let the height of the Hill or 
other place be G F, and from the 
point F, leta line be drawn upon 
the plain of theField GE: and 
let us ſuppoſe the Horizon to be 
FB : now having made: the 
Range FCBE ar .an pomntion, 
the meaſure of GE is ſo 

the Table of Amp -Rq 


=. 0 OP "D. Fs w nd thequantity of A'B, 


IA y. the Table. of Altitude , 
find A C, the height of the Parable And for the was of the Computation , i 


the number of AB be _ ani divide thatſquare by AC, and the Lnotus 


— right fide of the Parabols F CB : Then multiply that Qu by TD, 


andthe ſquare Root of theProdu ſhall give DE. 


Or we may work, this : 


Draw'the number D C into C A, and the ſquare: Root of the produd ſhall be the 
mean proportional betypixt DC and C A. Then ſay, as C Ais to the fore-mentioned 
Roor, ſois A Bro baniher number. And this fourth number ſhall again beDE. 

v 'Or laftly , in n this manner : 


Say, as the number C A, the Altitude of the P arabole in the Table , is the num- 


- berC D, the Altirude of the P arabola and Range together, ſois AB the Semi-Ampli- 


rude of the Parabola inthe Table to another fourth-number. 

Then take che number tha is mean-pr oportional betwixt that laſt number and A B, 
r cyonthe ſaid DE. And for as much as D G, 
hal fr SE alt own haps be d 
101 | t unt .it may perhaps be require 
AV..v : 1 upwards... Y ils by ney 
w.by a NY Rule, the lengthof Ranges, which is done-in this matiner, 
Ly -che Range to be made downwards be that marked FH, with any whatever angle 
nclination beneath the Horizon : G His ſought. Imagine with your ſelfthat the 
Ngo: tobe made above the Horizon with the ſelf fame inclination; and by the 
precedent Rules, the quantity of D E is found as above, or DH, from which if we 


Takerhe part already own FA, or DG, there ſhall remain known the quantity 


GH. Burtif gr. __ iven for the Eleyation of che Range ABC, and” 


de AC 1600 Paces, 'we war: _ all rag — KC the Ranges 
of the n int 0 ine work thus: Having AC in the 
| t Tay any pot midR, and erected DB, this ſhall be the Sy- 
pream Altitude , and ſhall be found in the 
B HK Table of Altirudes and Amplitudes working 


rhe manner.."'In- ye Elevs of _—_ 
right againſt ; . 40.0 FR, I fan 

line A Dro 5 parts : bur in the Table 
of Altitudes I find the live BD to be 4132 


"J-£. parts, Then, by the Rule of Three, I ſay, 


4A D _—_ 9848 give 800 paces according to the 
FE; C polition , . 4h many _ ſhall DB, 


which is 4132 parts, e? andIfind, ge rig hr line B DG 336 paces. Now 
let any point be rope, as E, over which you wont know the Altitude of the 
Range ofthe atis the line E H. Lertheri line A E be ſuppoſed 1000, and 
E C600: and work the Rule gf three again, inthis manner. {f che ſquare of 2) * 
whic 


_— 
2th. dtd. Me. ts ——_ Pa 


th th Py — = 
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wi.ich " 640000, give the Rect-angle of the right lines A E and E C, which is 600000, 
what ſhall the number B D (which was found tobe 336) give? and I find 315 paces. 
Therefore the Altitude of the Parabola over the point E , was 315 paces ; which is 
chat that was ſought. : ER 
It ſhall ſufficeto have hinted this little for the Calcularing of ſome varieties that 
may happen about theſe Ranges. Other caſes may be pur, liketo theſe, and particu- 
larly thoſe of their converſions; bur from the knowledge of theſe , thoſe may eaſily 
. be deducted : andthe Ingenuicy of any Geometrician , applying himſelf thereto, 
ſhall find leſs difficulty in reſolving many of theſe Problems of himſelf, than in under- 
going the length and obſcurity of our explanations. Therefore we will proceed to the 
- making of the Quadrant , the which ſeemerh. really appropriated, nay, made by 
Nature on purpole for to meaſure Scientifically and Geometrically the Ranges 
of Projects. 
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Df the Quadrant. 


T Et us now come to praQtice; .and by help ofan Inſtrument, let us reſolve ſome of 
2. the Propoſitions above demonſtrated. We will make a Military Quadrant, 
which with invariable certainty ſheweth (at leaſtro Geometrical Philoſophers, ifnor 
to praCtical Gunners) what Mounture or Eleyation ought to be given to any Piece, 
to the end that the length of the Range may prove to be of ſuch a certain meaſure. 


Wewill alſo reſolve ; by help” hereof, all Problems that can be framed abour the 


noe of Artillery, which were heretofore promiſed by Tartaglia, and reduced 
Into Tables by Galileo, with ſomething over and above. Military Induſtry did find 
that the nſe ofa Machine ſonoble, and of fo great conſequence as the Cagon.. would 
be roo muchconfined, and of too little benefit, if ir could nor be made uſe of fave 
only at that-ſmall diſtanceto which it carrieth « point blank , or in its leyel Range, 
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It was therefore enquired how a man might do that with the ſame Piece , which of ic 


ſelf did not carry more than 200 or 250 Geometrical paces, he might ſhoot 400 and 
alſo 600 paces, and more and more , until he come to the length of the greateſt 
Range that can be made by that Piece. The Invention was thus : They began to help 
the Piece by Elevation, that is, they direRed it not ſtraight upon th* obje& which it 
was to hit, but , holding itinthe very vertical of th' obje&; they elevated ir above 
that right line which goeth from the Piece unto the obje&t : and this they did ſome- 
times more, and ſometimes leſs , according as the force of the Shot was to be greater 
or leſſer : An Artifice that from the very beginning of the world hath been known 
even toartleſs Boyes. We ſee that when they with a Ball of Snow, or other matter, 
do aim to hit a mark thatis very near, they throw it gireRly at the mark : but being 
at another time to aim at one which ſtandeth farther off, or beingto throw Stones at 
each other, they do not throw Horizontally, or dire&ly at their Adverſaries, but 
eurning the caſt half way into the Air, without having ever had any other conſide- 
ration, they do all throw at the eleyation of the fifth, and alſo of the lixthpoint of the 
Military Square to them unknown : But Gunners, in proceſs of rime, have found an 

Inftrument, that doth with facility meaſure theſe Elevations. - 
Nicolo Tartaglia of Breſcia , 2 famous Mathematician , did invent a Square with 
unequal ſides joyned together with the Quadrant,which hath for more than a hundred 
years paſt, been generally uſed, and is ſtill the only Regulator of Gunners, not only 
ro manage great Guns, and to raiſe them to thoſe Mountures which they call Randons, 
but alſo to level them in the Point-blank Ranges; Tartagiia divided thar Quadrant 
into 12 equal parts, beginning the Numeration of them from the leſſer [or ſhorter] 
fide ; he alſo ſubdivided each of thoſe into other 12 equal parts , naming thoſe firit 
Eeecee Points, 
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Points, and theſe ſetond Minutes of the Quadrant, We will inſert the figurg of the 

uadrant, and ſheiy liow it mieaſureth rhe Elevation [[Mounture or Randon] of 

k oohigr | *$ Ub AB, fixedatf in M T ppt into the Muz 

| 'et the Canons * Soul be AB, fixedat ſome certain Mounture : b 
oe g's; Ae thereof the greater of che Quadrant C A: ſo that ir be applyed torbe lower fide of 
f the faid Soul, and ler the Plummer fall in D. I fay'that the AngleE C D.- tharis the 
uy3 ET het - > 'ar'ED, is 
| | | | the meaſure of 
the Elevation 
of the Piece, 
Draw an Ho- 
rizontal line 
AF,the angles 
at the point G 
ſhall be right : 
But the angle 
ACF is alfo 
right. There- 
fore the angles 
CAF, and 
FCG are e- 
&, qual by the 8 
C the Horizontal line. *If H I now 
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nadrant Gunners have with long obſervations compoſed. ſuch 

zs thatthey know how many points they are to mount v. gr. a Culvering of 

g pound Baltahit amark diſtant; for example, 700 Geometrical paces , or at any 
"Br d Frano uth is, the obſervations are IoTattible-,-endihe Gunners ſo few that have 

made them, and made them exactly , chat he uſe of Artillery, taking from ir the 
Range of Poinc Blank, muſt needs havevery little of certainty in it. 

"Trane would colle& ſome certain Science touching th ordinary Quadrant,it would 
be nectllary to make the Experiments nor only with all ſorts of Balls, and with all the 
arieties of Powder, but inall kind of Pieces, asalſo inall choſe that being rhe ſame 
ba nn are of different grandeur ; and1aſtly, at all poſſible degrees of Elevation. 
inltplication that almoſt runs up into infiniry. And we obſerve thattheſe Expe- 
riments ought to be all made one by one ; for ir is pot true, that by way of proportion 
one may-from three'or four Ranges of a Canon made ar ſeyeral elevations , *argue to 
any ochers, no ot ofthe ſama Canon, laden with the ſame Powder and Ball. Thar 

thivisfo, may be demonſtrated by help ofthe Tables mide by Sigmiere Galileo , and 
"by us. ; For exaiph le, That Chon which being elevated ar the ſixth Point, curryeth 
its ſhot 4000 paces, elevated arone Poine, ought to curry the ſixth part, at two points 
the third., andat three points the half of that Range. . But the thing falls our far 
© 207 RS I being elevated to one point, it curryeth 1032 inſtead of 666, which 

is the ſixth part of that fame greateſt Range 4000 :_ at the ſecond point (and note that 

- with thisMounture, Pieces carry alwayesthe half of che greateſt Range) in our caſe 
will curry 2000 infteadof 1333, Mhich isthe third part - Ar the-third point it will 
curry 2824, inſtead of 2000, which is the half of the greateſt Range - at the fourth 

int 


C itwill curry. 3464 inſtead of 2666 : Ar the fifth point it will curry 3860, in 
Fad of 2333, which are 5 ſixths of that greateſt Range : See therefore how 
'thar increaſing equally the Mountures of the Piece, that is ſhooting firſt ar one point 
only, then at two, three, four, &'c. unto the ſixth, the increaſes of the lengths of che 

Ranges do not increaſe equally , that js with the ſame proportion Lo neon 

PTY F * Randons 


— 


Applyed to Gunnery. 


* Randons increaſe. Bur the firſt point currying 1032, the ſecond increaſeth above it Or 


— — 


- 968, thethird increaſerh 824, rhe fourth 640, the fifch 396, the lixch 140. There- 1Mor;:- 
fore to derive ſome rule from the Experiments , it were neceſſary to make them exa- 7xres; 


fly, atallthe Grades of Randons, in all ſorts of Pieces, with all varieties of Powders, 
| and different matters of Balls; and happily one might ſay , it were neceſſary alſo 
that every Gunner made them by himſelf. Things almoſt impollible ro reduce unto 
Rules, from which any certainry might be gathered , if the Theorick and Geometry 
had not given us a manifeſt Science thereof , by means of that one ſole Propolition 
of Galileo, in which firſt of all men he hath advertiſed and taught us, That Pro etts do 
All move in a Parabolica! Line. Upon this ſuppoſition we will ground the Inſtramenc 
promiſed : and though by the impediment of the zedirm the Parabols's , become too 
deformed, or by many other accidents the Ranges prove very inconſtant, yet it ſuffi 
ceth us to have given 1ndubitable ſatisfaction to the School of Marhematicians , if nor 
to that of Gunners. | 

Before we ſet down the making of our ſquare , which conliſteth only in deſcribing 
one lingle Semi-circle, we will divide the ordinary Quadrant into unequal points , fo 
as they may not meaſure the Randons of the Piece , bur the lengths of the Ranges, 
waich is that that ſerves ro our purpoſe. Thus we ſhall be aſſured, that the Gun, if 
it ſhall be eleyated to one point of the ſaid Quadrant , ſhall carry to ſuch a diſtance, 
whateveric bez andelevated to two points, ſhall preciſely double that Range : and 
if to three, it ſhall carry three of thoſe ſpaces ; if ro four and a half, it ſhallcarry four 
anda half, ifto five and a quarter, it ſhall carry five and a quarter.; and thus until 
you come to the {ixth pbint , ſhall the points of che Quadrant in the Initrument, and 
the ſpaces of the Ranges in the Field, nave increaſe in the ſame manner , and witch 
the ſame proportion, and from the ſixth to the twelfth point, they ſhall go in the ſame 
manner decreaſing, The conſtruQionand demonſtration is Geometrically raken from 
the Iz which we have made the Firſt of this our Book of Projeds; 
which by the Amplitude given, reacherh us rofind the Elevation. And ir feryerh in 
common for whatſoever ſort of Artillery and Mortar Pieces, and for any ſort'of Ball 
or Powder. Ys | Re 
, Lettheſides of the Quadrant be A Brke greater ant! A © the-lefler; then making 


Acthe Center , deſcribe che Quadranc CD E, upon which the nnequal points are 
* .to be marked or ſer off : and about 


Br the Diameter A C draw the Semi- 
 *b Frag = z circle AFC; and having drawn FG 
a" + ROTOR "7 \ perpendicular to A B, and Tangent to 


the Semi-circle , divide A G into ſix 


A% 
A 
: 

'4 


ow PP L | Quadrant, and then again, cach part 
46" © |j| into 12 tofind the Minntes , (if the 
7 "Wy —— | ſizeof the Inftrament ſhall admit of 
| FT this ſecond diviſion ) now let one of 
4. 11 214 | the ſix parts-be GH. Draw HMI 
V. Wo j parallel ro G F, cutting. the Semi- 
\'6 | | . diameter in the points M and/T', and 
W- WY then' from. the Center A',/raw the 
Gt N P right line AF D, and Dſhall be the 
NN {] ſixth point of. the ſquare: draw AI L, 

a —— 4]. and L ſhall be rhe fifth point of the 

- af | ſquare : draw AMN, andN ſhall be 

the ſeventh point; and ſo of all the ret. 
Note , that the diviſion will be the 
|| more exaRt, if after; you have found 
-the, 2,3, &c. points, you do by the 
Tranſportation anſttting of them off, 

wa teffvrrrbenintemrenth, and eleyenth. 
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ſhall cut the Semni-circle, andby rhe- 


chis; Ideſire to k 


- poi 


A 


" The half points, quarter points, and Minutes, are found inthe ſame manner by ſubdi- 


viding each ofche portions of the line A G into two, into four, or into twelve parts, 
which railing perpendiculars from the points of the Divifions : Thoſe perpendiculars 
oints of the Seions ſhall the Diameters, be 
drawn inthe Quadrant, and theſe ſhall cut the Quadrant in the paris deſired, of 
Halfpoints, Quarter points, or Minutes. . OO 
Now it is manifeſt by our I. Propolition, that if the line of the * direRion, or of 
the. elevation of rhe Piece ſhallbe AQ, or AP, the, Amplitude or length of the 
Range. ſhall be asthe.Quadrupleof theS O, and if the direion ſhall be AM, or 
AN, the Range ſhall be as the Quadruple of R M: :: andiif the elevarion were accord- 
ing to.the lire A F D, the Range ſhall be as. the Quadruple: of Q F.: but the lines 
SQ, RM, and QF, by our conftruftiondo equally.exceed : And, therefore , like- 
wiſe their Quadruples, or the Ranges Ken, » ſhall equally exceed one the other. 


£ 


Th uſe of the afozementioned'Diviſion made in the ordinary 
_ Buadraut. | - Wis * 


- 


2h 5 therebe propounded any Pieceof Artillery, or Mortar-Piece - and with it let 


here be one ſingle Experiment made, that 1s, let it beelevared to any point , as 
for exampleto thefiith, Lecir off, and meaſure the length of theRange, and ler it be 
found, .verbi atia, to be 2000 parts; this done'we may know bow far the ſame 
Piece will carry, being charged in the fame manner, and elevated to any what-evers 
ot. ef.Point or Minure" - which hall be eaſie by the Ruleof three, the points in this 


, as well as the lengthof the Ranges, being proportional. The Praxss is 
kn oo hor the ſixth UK crkets I thus ſay, If five points give 
2000 paces, how much ſhall ſix points give? and I find 2400 paces. _Ifay thenchar 
the ſhot of that Piece at the ſixth point, that is at the greateſt Range, will curry 2400 
fihoſe parts, at which of the fifth point it curried 2000. 

Andtake notice by the way , that inſtead of performing this operation with the 


Ei ods 9 » TO;*x5, and 12, It may be done with their, Complements , which are 
So» 39. 2-1 ©. Ge RE 8 


tif it were rec wired (which importeth much more”) thar we moutd elevate the 


oreſaid Piece in ſuch ſort, that the length of the Range ought to be, for example, 

- I ZO@ Paces, we are to work thus. _ If 2000paces were made by 5 points, or ro ſay 
tter, by 60Minures of the Quadrant , by how many. points ſhall 1300 paces be 
made? the working will be 2000. 60. 1300. 39;and we ſhall find that for to make the 


"Range of x 300 paces, it would be neceſſary ro give the Piece the Mounture of 39 Mi- 
nutes of the Quadrant, or of three pointsand a quarter, . RE Sa k 


- . The.manner how to'Compoſe our Square, // 


Ut/if we would frame an Inſtrument, which ſhall not only: meaſuce the length of 
AF the Ranges: made ar ſeveral Randons, bur alſo\the Altitude of che Parabola, i be 
duration or time of the flight | or Range] the rea 4 and the otherthings demon- 
4trated in the aforcſaid-Book of Projects, all this ſhalk be performed with the ſole and 
ſimple Semi-circle of T. Propoſition; ; But let us proceed to the making of it. 
1: .& |[A_=Awq: Take the Ret-angled 
| £A | : a Plate ABCD, of Braſs, or 
- other ſolid Matter , 'having 
the fide A E long, for the 
applying of ic to the Piece, 
Upon Diameter A B, 
draw a Sermi-circle AFB, 
which ſhall be che Semi- 
citcle 
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circle of Propolit. 1. De Projettis ; and in B place the Thred and Plummet , and 
divide the Semi-circle A FB into go equal parts, which ſhall be the 90 degrees of 
the Quadrant ; or into 144 equal parts, which ſhall be the equal Points and Minutes 
of the ordiaary Quadrant. Let usnow demonſtrate Geometrically, thac this ſquare 
1s convenient to meaſure,with exceeding plainneſfs, the lengths and the Altitudes of the 
Ranges, the times '0: their Durations , the ſublimities of the Parabola's, and the 
Elevations of the Pieces. And then we will ſer down the Diviſion of the Lines there. 
upon, withour the need of any Table for the uſing of the ſame. : 
Ler us, as in the ſubſequent Figure, place the ſquare afore-named EA BCD in the 
mouth of any Piece, E A atpleaſure, and ler the Plummet fall upon the point F of 
the Semi-circle A FB, divided into 00 equal | 
parts. It ts certain, in the firſt place, that 
the Arch B F meaſureth the Elevation of the 
Piece E A above the Horizon. For we hav- 
ing by the Divilion of rhe Semi-eircle into 
gO parts only, valued every two degrees for 
one , we have made the Arch B F to be the 
meaſure of the AngleB AF, thar is, of the 
Elevation ofthe Piece above the Horizon ; 
which -Hor:zon- ſhall ever be the line AF. 
Iſfay moreover, that if we ſhould ſuppoſe the 
line A B, Diameter of the Semi-circle, to 
be the mperus of the afligned Piece, or the 
half of the greateſt Range, rhe line FH, per- 
pendicular co the Diameter , ſhall be the 
fourth part ofthe Amplitude or length of the 
Range; BH ſhall be the ſupream Altitude 
of the Parabola : AH fhallbe the ſublimidy, 
and BF ſhall be the time of the Ranges Du- 
ration. : 
Thar this is ſo, ſhall thus be demonſtrated (having reference to the 7. Propoſition 
of Projeds, and irs Corollaries, ) Let the line of the dire&ion A BI be prolonged in- 
definitely, as alſo the perpendicular FBL ; thenby imagination take BL of ſuch a 
lengch , that it may bereally equal to half the greateſt Range of our preſent Piece. 
And about rhe Diameter BL, let there be imaginarily drawn the great Semi-circle 
BIL ; cutting the CircumferenceBI in agy pointTI; and draw the Horizontal line 
IM. Iris manifeſt , by the afore-cited Propol. I. of Projects, that the line MI ſhall 
be the real fourth part of the length -ofthe Range ; asalſo, that D M ſhall be the (not 
imiginary, but )real Alritude of the ſaid Range, and ſo the other meaſures in the Semi- 
circle BIL, ſhall beall true and real. Now obſerve, that the Triangle HB F islike 
to che Triangle BI M, as being right-angled , and having two angles ap the Point B: 
Therefore the ſame pM olition ſhall be between all the ſmall and imagthary meaſures 
of the ſquare A C, as is between all the true meaſures in the imaginary and great 
Semi-circleB I L; that is, the lines, A B.BF,FHand HB, ſhall be to one another in 
the ſame propartion reſpeRively asL B, BI, I M, ana MB. Thetefore, as to arguing 
in the proportions; we may withour any error, as well make yfe of thoſe feigned pro- 
portions upon the ſquare, as of the rrne ones , imagined; in' the Amplicude of 
the Air. | | _ 
It remains now that we ſhew how this Do&rine, which hath hitherto beena meer 
Syeculation, may now be reduced ro Manual practice, and thay with facility. Every 
one ſceth that for our obtaining knowledge ofthe quantity of the lines AB, B F, F H, 
and H B,-and their proportions in the precedent Figure, it would be neceſſary rhac 
al! che aforeſaid lines were divided into moſt Minure parts with fome common meaſure. 
To this purpoſe, rherefore, we will divide the Diameter A B , and Semi-Diameter 
E D, into equa! and very ſmalFparts, as appearethin the following Figure ; ( upon 
which let us deſcribe the imaginary m_—_ _ then ler us give ro each diviſion of 
—Þ 


the 
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he circumference, irs guides parallel to thoſe Diameters, that ſo in them the number 
aero the Hats. which ſhall be Indices. of the length and Altitudes of the 
Ranges; may be read or found : Andin the point of the angle of Semi-circle B, place 


the Thread and Plummer. 


As to the number of parts into which;the Diameter AB is to be divided, it ſhall be 
leftro the choice of every one ;; but yet it will be convenient to make choice of the 
cumber 2000, for that ir-will facilitate che Arithmerical operation. by 8! 

It.is to be noted, that if any one will make a ſquare-, as hath been ſaid, on purpoſe 
for one kind of Arrtillery onely, he thall wichour the leaſt trouble of Calculation, have 
the meaſures of all its Ranges. gt 4 15 | 

The Diviſion of this ſquare'is to be made a poſterFors, in thismanner. Make an Expe- 
riment of the greateſt Range of tharſame Piece to which you would have the ſquare ro 
be adapted, and let it be found v. gr. ro be 3000. Thendivide the Diameter of the 
fquareinto 1500 parts, and the perpendicular Semi-diameter into 750 equal parts , 
that is, imagine that the Diameter A B 1500, is the halfof the greateſt Range 3000, 
as alſo,thar the perpendicular Semi-diameter E D 750, is the fourth part of that great- 


'eſt Range. And thus, every ofthe other Elevations being afterwards given, as ſoon . 


as we ſhall apply this Square to the Muzzle of the Piece, we ſhall immediately ſee how 
many paces is the length, and how many the Alcitude of the Range, &c. And this 
ſquare made v. gr. for a Canon of 60 pound Ball, would bealſo good for every other 
Canon of 60 pound Ball, that ſhould be the ſame in length , and other proportions, 
Terunoindans A if we would make the ſquare uniyerſal,to ſerye indifferently for 
all Species and Magnitudes of Artillery , we muſt then do thus. Divide the Diameter 
AB in theprecedent. figure in 2000equal parts : alſo let the Semi-Diameter E D be 
divided into r000 equal parts {weby reaſon of the ſmallneſs of the figure have divided 
it only into 100, taking the parts by ten and ten.) This done, let there be drawn by 
the Diviſions of the Circumference, cut intgequal degrees , as is uſual, the guides 
parallel unto the Diameters , that ſo -one. may upon thoſe Diameters read'or find 


| nanny of the right lines , as they ſhall happen tobe. 


. Now ter-a Piece of Ordnance F G, puknown, be e given. | Then pan repos 
xperiment in this Mannee- _ Apply the ſquare to the Muzzle of it, and let the thr 
zo = | —_ att place...as in I. _ Then find by the 

| S- means of its guide , the quantity of IO upon 
the divided Semi-Diameter , and keep it in 
ming, and then ſhoot off the Gun, and mea- 
ſure the Range , which ſuppoſe to. be ,” for 
Example, 1250 paces: charge the Piece again | 
in the ſame manner , and give it a different 
Mounture, ſo that' the thread 'may fall elſe- 
where, as inM : the length of this Range is 
fought. Say thus : If the number of I O 
give the length 1250 paces, how many paces 
all che number of ML, that is found upon 
the divided Semi-diameter give? and you 
ſhall in like manner find the length of that 
Range numbred in paces. 

If you deſire the Altitudes , and not the 
ine of Banges, then make the ſame work- 
ing as before, but not with the lines I O and 
ML, which give the lengths, but with HO 

and HL, which give the Altitudes. And if 
we would have the ſublimities, it would be 
neceſſary ro work with G Qand GL. But, 
which more importeth, ifany oneafter the previous Experiment hath been made, ſhall 


deſire that the ſame Piece may makean aſſigned Range, inlength, v. gr. 2200 paces, 


we 


Appled to Gunnery. 
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A 


we are to find whatelevation ought to be given to the Piece. Work thus : If the x250 


paces of the previous Experiment give I O numbred, what ſhall the 2200 paces give? 
and you ſhall find a number,- which ſuppoſe for example, to be aſcribed on the ſquare 
unto the line M L. the Peice Therefore is to be raiſed to ſuch a Randon, that the thread 
may paſs thorow the point M ; and then the Range ſhall be 2200 paces. 

Thetimes or durations of the Ranges are given by the Lines HI and HM ;- and 
to find the Quantity of theſe it may be done two wayes. Firſt, by way of calculation ; 


For the ſquare of rhe time HI ( in the pre- 
cedent Figure ) is alwayes equal to the two 
ſquares of the Altitude H O, and of the fourth 
part of the length T O. Secondly , by making 
to all the Divilions of the Perifry B, C, D,. (in 
the preſent Figure) from the Center A the 
circular guides BE, CF, D H: for A Hbeing 
thus divided into very ſmall equal parts, it 
ſhall meaſure all the right lines, AB, AC, and 
AD , which are the rimes of the Ranges, 


\ 


Yet we confeſs as to Military uſe, the Amplitudes or lengths of Ranges, only ſeerc 
ro Import , and they are of great moment : the reſt are all acceſlary curioſities, which 


ſerve much more to the pleaſures of Geome- 
try, than to the occaſions of War; therefore 
he that would have the ſquare made only for 
this reſpe&t of Longitudes, may rake the Semi- 


circle A B C of Braſs(as in the preſent Figure ) y 


having its ſide A D, and with the Semicircle 
EB, divided into moſt minute and equal 
parts , beginning the numeration from the 
pointE , and may give moreover to all the 
points of the Perifry F, G, H,1I, their guides 
GH, andFI parallel to AC: And thus he 
hath divided and numbred uponE B all the 
lines FN, and G O, which ſerve for the Am- 


plitudes or Longitudes of the Ranges. 
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: ardinan} | Fob. ; rxdnyk | Iris PEAS IN 
PLLIPINE WS ſeventh 

: point det Look upon: 
| he vob Table, right againſt the 
55- 4 0 . nurgber VII, and you find that ir 
69-261 -. fall bopon gr, 61.41 and min, 94x of 


; dall yon caf Pn addin dd 
£ | hom ow itis 
| oo Fl - ast0 
; # much i It 16.18 heat of the 
EN = | 
ir haveabeſame Charge , and 
Ir. the Pn of: the. ;-which.chey call * Grazing. 
: ing that I know, is | -\Therefore' if we ſhall pro- 


| nt, and nerpurely Geometrical, cicher admit it cill 
ſome others: berter handle the Doctrine , or wholly rejed ir , it matters not 


. 


* 


ent es ro tiiake' 4b Wy 6 © 
the Wall, andtodriverhe Ball int6iry ro A 
- wir, the Imperus of rhe perpendicntey Lav 
tion AC. Th'other, 


Aped to Gta: 
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eak ont Atthe ks 'f rear Guns; choylbce, Let us fuppoſe, 
YY* that _ on of rhe Lin whichihe Ball makerh a little before , 
liccle after its blow, Fs NeenirH in Ky I know that we rreat of a Line rally 
. curved; bur being ( if it werg entire) in te 


three thouſand Geometrical paces, we may 
a foot, or an inch thereof, without any 


Right Line. 


"2 Ta of va ſecondly ; hs ove Faperus's of 
Projects are as the Spaces which they paſs or ive 
Time ;, that is, Ifche Spaces A., Band C ſhall Þq paſt by 
Moveable inthe ſame Time; the / %& or Forces in 
ſhall beas the Spaces A, Band Creſpecively./ } 7 


' 3. Bur ifche ſame Space ſhall be paſt by the Moyeable in na 
vers Times, the Imperxs's or Forces of the Moveable in batrering_ 
ſhall have the Proportion reciprocal of their Times. Thar [s, 
If the ſame Space D ſhall be paſt one while i m the Time E, 
another while jn the Time F ; the Force ofthe firſt ſhall be: a, 
and gf the ſecond as Fo 


e error, to be 2 


4 Len us hh: in ih next place, that all the Ran- - | 


es Boy as to themſelves, the ſame Impetus : which will 


tppen if che Picce being fixed alwayes in the ſameplace | 


with the ſame Charge , the ſame. Mounture-/ and Di- ... _ 


Kance, &c. the As bald only yaried. 
This wtf er am Ire by, 


the oppaſed Wall the Line and Dirttion of the R 


is either perpendicular co the- Wall, or not, If it be | F 


eayard,'or' 


/ proveto be the greaceſt that. 


Range can have. If it ſhall be ar Oblique Angles, 4. 


© ihe Line A Bunco the WallB C, Ido note Dar in re« 
ſpeR to the Wall BC, are in the 
Line of the Projet A B, two com- 
pounded together : that is, one of a pproxi- 
tation perpendicular to the Wall he ochbr 
of ofpllg eral, or parallel to the ſame. 
ular Motion is both fepre- _ 
Han. and meaſured by the Line AC, the 
parallel Motion by the LineCB : for boch 
the Spaces A C and CB are paſled by the 
Ball ar che ſelf ſame Time. 
Now obſerye, that of theſe two forts of 
Impetis, 2,00 ly.is tothe purpoſe , for _ 


ofetic 
Projet ___ the Reſiſtance « of the © Wall 
Geeee 


with ſuch a cer- | A 


wY 


4 » 


and a 
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| 7 4 | The\Pobinade of Proto 


| ak cular Lationbe withall accelerated. Nay, if the Horizgneal Motion 
oayrers-Gr mixture. with rhe pl. won Motion, what 
egut- BrJo't x out ever rouchi 


chin Lalaks 2 When 


ab wy | 
Ati >> bad 


© vy T7 "ob -3/efÞ 08 v5 Rs * Et 
rt | "ai age ER Rae Os 
| 7 1. _ the Plane, and' apes 
lt 21% ind. bat 'CB. So quch, there- 
: <4 BA do - fore;of Pirallel Motion 
© 1.” * 1% *” thallbeinthe ak 
Tenth  inrcſieet of 
dl... ery b "BE, 4s DU TIC; 
pn & Hot of HW Fricke ts 
BEgy Þ = ;for beingmul- 


2 Poo Ph es WM 1 SRDG tiplyed . it” doth - nor 

E- 6b Ws ey A NJ _— help, "and diriniſbedir 
CS ag WE: 46.6 "/-.  ; doth, not*weaken the 
AB br RN 4 | * Notts if the ocher 

ry; . - - ahered'and the Game. 
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the parallel Projection ſhall _ 
The ence DB atth”"Angle of gr.30 
half of the Semi-diameter. The others, likewil 
or ry Right Sine, ſhall haye greater on Jefſer 
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Applyed to Gumery. 5 25 
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2. The Forces of Projections bavereciprocally rhe ſame proportion that the Sides of 
the Triangle have,which ſhall beformed upon the Plane by the Lines of the Incidencies. 
Teta Projection be made along the Line - 
AC, and another along the Line 'A B. And _ 3 
let the Pane of the Triangle A B C be per- | 1%, 
pendicular to the Wall. Becauſe 'now the = ; | "32 
Space A C is paſt by the Ball in the Time LV ns d.. 
AC, and the Space A B, thar is: (the pa- AD | 


rallel Motion dedu&ted ) the fame Space - ©, 
AC, is paſtinthe Time AB, the Forces En Ls | 
P \. 


ſhall be reciprocal to the Times : that is, . 
by £ By Sup- 


the force along A C ſhall beas AB, and 2 
along A B, ſhallbe as AC. | 
I y - hs, poſits 3. 


3. Pcojeds ſhall then have the ſame force in battering, when the Imperxs's ſhall be 
asthe Secantsof the Complement of the Incidencies, 

Let the Imperus along | 
the Perpendicular AB, 
beas AB, and letit have 
ſuch a certain force, To 
ch' end that the Imperis 
along the 'Inclined A C 
_ have the ſame force, 
I fay that the Imperus 
along - AC, ought to be+ 
unto the 7mperus, along 
AB, as ACisto AB: 
which A C is Secant of {4 
the AngleBAC , Com- 


Or rather 


plement of the * Inclination. «a | Aron _ 

For if the Impetus's along A Band AC ſhall be as the Spaces AB and AC, the #7 
Moveables ſhall, in the ſame Time, paſs the two Lines AB and AC, that is, the ſame py Sap- 
[oe Hg Approximation A B. Therefore they ſhall haye the ſame force againſt poſit. 2. 
the Wall. 

4. Moreover, if with ſuch a Piece, and alongthe Line C B , the Ball ſhall bur juſt 
enter wholly into the Wall, then along ; 
all che more elevated Lines , it ſhall not 
only wholly immerge into the Solidity , 
bat ſhall ſtil] make deeper impreſſion or 
entrance, becauſe it hath greater force. Bur 
becauſe eachof the leſs elevated ſhall have 
fefler force,none of them ſhall enter wholly 
ro the Wall, nay ſome ſhall rebound and 
fly back. 

Yer let all this be ſpoken abſtracting from 
a certain Effet of Pliancy or RefraQtion 
that Projects produce in paſſing with Incli- 
nation from the Rare Medinm to the 
Denſe, the Line incurvating contrary to 
that of the Refrafion of Light, and viſible 
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oa 7 being well known among the Learn 
FRA ed, that the late famous Merſcnnus of Wd 1HE: | 
Peel France,s oft diligent Collefor and Pub- 11! 
BAYS l:ſper-of the choiceſs Mathematical in- 
dj ventions of that time, bath among his 
Phyfico-mathematical Reflexions , and 
| Mechanicks, divers material Experiments and T heo- 
ries relating to the Art of Gunnery, it was thought fit 
for the Readers benefit to” cauſe” rhe ſame 10"be tranſ- 
lated, and ſubmitted to bis cenſure. 1 


pa 
C - i 


Moreover that Author giving all bis diſtances in {tf 
feet , or paces of three feet, or fathoms of ſrxx foot ; Wi 
It was thought likewiſe expedient to put the Reader , | | 
into a capacity of reducing the ſame #0 our Engliſh [ | 

, QUqgq. meaſure, |, 
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40 Ww ich purpoſe there being an atcurate ex: 


ation, and be found 
ons 12+ Inches ( not 
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Bullets ſbot off, and finiſhes 230 fathoncs in rhe ſpace 


Hoſgever would try the: {wiftneſs of Sounds by night, and by 
day, cither in valleys, woods, or mountains, either with or 
| againſtthe wind, or when itis rainy or fair weather, ſhall 
a. find in all reſpe&s as T have, tricd' it, that there will be 
alwayes the ſame fwiftneſs of Sound. - | | 
_ Butafter that you have ſearched out a ſecond by 230 fa- 
thoms, he that ſhoots off a lefler Gun, may again retire 
356 230 fathoms, ſo that he may be gone back from' you 460/ 
2M fathoitis, the ſame or the like Sound: in paſſing over that 
> IAB way Will ſpend two ſeconds 3 which when it fhall be five 
times maltiplied by us, that we ſhould hear the Sound x 150 fathoms, the flaſh by 
night breaking forth from the mouth of the Gun is alwayes ſcen at that diſtance be- 
fore the Sound is heard five ſeconds of time. And ſeeing we make a French league 
to be 2500 fathoms, and the circuit of the Earth 7200' of ſuch leagues, you may eaſily 
conclude in what time the ſound does paſs over one whole or feveral _ , forthe 
ſwiftneſs' of the ſound is not diminiſhed by its debility ,, whenas the laft part of the 
Soand that rnay be heard does emulate the ſwittneſs of the firſt, © 
The Sound of the Gun therefore will paſs over a league in' the fpace of 11 (c- 
conds, ſeeing a Ieagne contains r1 times 230 fathoms {the {pace paſſed over in a ſe- 
cond minute ) leſs onely by 3o'. fathoms, which are here ſcarce worth confidera- 
tion , becauſe that they, are paſſed over by the Sound in the ſeycnth' part of a 


feeond. + 45 AF RF 
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i TITER 


z firſt, Ty a "Souldicr att attentive thy de- 
fathoms, 15 he forcſaw the flaſh of itz 
from bleu that a Bulletin flying 
the Sound of itinpatling 
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Ore ; the pul er from the 


Jt is evident. 


4 rh he nin - 
th hat, antes ke tilt for 1 


Gr Pond5 He" 4BÞ * 


, May: be Kn Pe, the Guns 
lieged, RM laprs, even as to the in- 
ting M: exo romote their. Aft. 44 
; the Sound © under, ſecing/the lightning go belies 
it 350 char if the "Thund x not changed trom: the 
2ohds (whether meaſiixed by 
mn or any! other Watch) 
ny 230 fathoms are to be 
x five ſeconds it —_ amy diſtant from- you halfa 


the difignce hall be - vpright,, or r fide 


BT 


38 
hes 
. 


at their rw a» 206d weight, * 
**£i1 care ail and: heayier | than«air 3'for as 

 Cixales: of: the Water, ni any. mannerſtruck-, which 
time | ſearce —_—_ # foor, in whichtime the ſemidi- 
| xcuſfion | is Þ dy) that is 230 fa- 


PEDEAT I Bexpotious: "Fm oy men» 


to:Mmove- in its diurnal a Evi 1g: 
tothe Authors latter thoughts of the 


forge of Bullets ſhot out of "NE _ 


OF THE 


SWIFTNESS 


| QF 
7 © WND: *. 
And force of Bullets ſhot out of Guns, 
Hen I havC oftentimes conſidered that the Sound paſſes ovet 
230 fathoms in the time of a 2door fixtieth part ,of a minute; 
ſhould be that Swiftneſs of the - Sound of greater Guns, .as 


© thereis of lefſer, with which I tried;: at length it was ob- 
: ſerved that in the ſpace of eleven ſeconds, the Sound of 


the greater. Guns of the Kings Armory , have paſſed from - 


the ſame Armory, after the flathwas ſeen; asfar as our houſe, or the Vicenyizn Con- 
vent, , whilſt for obtaining the ſurrender of Powplooy the Guns were ſhot off by 
But when with a fathom I found that fe was 3524 fathoms from Port :Sairit Anthony 
to 'the gate of the aforeſaid Coavent,: where the ear was, and tothe wall of 
the Vicennian Caſtle fitſt meeting it, near 2509fathoms, *cis certain firſt that it is a juſt 


| Feague of 2500fathoms from the Garden walk of the Armoty, from whence the Guns 


are wont to be ſhot off, to that Caſtle : for if any thing in the paſſage muſt be dimi- 
niſhed that diſtance will well enough equal it, whereby. the. cornex of-che Garden is 
more diſtant, or: the walk by Sequana nearer from the «Caſtle, than Port Saint 4n> 
Weis evident therefore that the Soiind runs over more than 230 Fathotns in each 
ſecond, to wit, 320 in every ſecond , which make 1920 footz which fince any one 
can prove by his own experiments, I need not ſay more thereof, ; 
But ſome may imagine that hence perhaps muſt be concluded that greater Sounds 
paſs more (witcly, which diſagrees with'divyers obſervations. But when ſometimes 
theſe experiments ſhall be repeated, that I may nutmber the: ſeconds, I ſhall advertiſe ; 


| for as muchas I conjeQure that there is no ſwiftne(s of ſound greater than that, which 


T have proved of -23o fathoms for a ſecondz for in theſe ſmall matters I do not ap- 
prove that common ſaying, He that acts by another, ſeems to a& by himſelf ; who 
want not opportunites may obſerve for theit'own ſatisfaGion, YT WE 

But now we ſhall add ſome thing concerning the. ſwiftne(s of Bullets ſhot out 
of Guns. When therefore” at the Marqueſſe of Dozaiſons four leagues from the Sext+ 
an waters, commanded a Braffe Gun nine foot long, whofe name was the Marchioneſs, 
commonly called 12 Marquiſe, ( whoſe Bullet was two pounds and an ounce, but 
«quantity of Powder, ſuch as is wont tobe ir the uſe of lefler Guns, the weight of 
one pound ) to be levelled horizontally , with a plum line I found that the Buller 
ſhot off Horizonitally , in the time of five ſeconds had paſſed over 630 fathoms or 


: +80 foot, and had reached the horizon, or felt to the ground, as was cyident by the . 


huge quantityofduſi raiſed by the blows: --. | | 

Moreover that point of Earth which was: firft ſtruck by the Bullet was depreſſed 
under the horizon of the Gun >27 fathoms, for otherwiſe the Range ſhould not 
have been ſo great beforeits fall to the earth, 'which meets ſo much the more ſlow- 


1yby how much it is the more depreſſed under the Horizon of the Gun (hot off, and. 
I preſume I have attributed a leſſer (wiftneſs to the Guns than is juſt, unleſs yer 


Rxrrx _ tho 


-and that there ſeemro ariſe ſomeed doubt, whether there 
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the] Bullets of he s greater Gans ſhot ww” with very fine powder, Which we | ed. may 
exceed the ſwiftne(s of Bullets ſhot from Harquebuzes; 'of which thing I do 5A yet 
udgement, till experiment, ſhall bring ſome further Evidence : but I ſhall pro- 
pound ſome thing $s newly obſerved: -- 
.., Now therefore of che Bullet which I made trial of, I dGrin that the Cwiſrneſs 
was i great that, at leaft, in cach ſecond. minute it could paſs over 126 fa- 


I. Laid, 7 at leaſt, becaul the obſerves kbow that the, orce;,on the Buller doth go © 
before on or flaſh ofthe powder, -and the perceiving : > thereof 3. ſo that halt a 
 Ghadaly well be attributed to. this time. Moreover in the firſt ſccond the Bullet 

| more ſwifl , in which time 'Idoubt 'not 'but it paſſes over 1x 5 fathoms z 
,.if by re on of that tarrying which, happets'betwen the ſimiting of che 
 thon N > 7 prey polls in-balfa minute, to wit 70; and- 


ilthe duſt is ſeen to riſe, we ſhould _ that ſwiftneſs by ſo many fa- 
f five puta each; ſecand o * £ 4x5 


2 YT okich alſo agrees with riments 
pals. an. hundred io he B ſame 


b © _ - Bullet, K6 car be attentive, i in the 
ercyſh e Bullet is heard, asif che very Bullet 
P ie Sorts which doubt 0 -youſhall find to be true as I .did.if.you try ; 
| | -iewvill be worth. the. abour. to prove- it, nor. only with that moſt refined 
powder, which they are wont to, ule who: ſhoot at. a mark for a wager, but alſo 
with the courſer ſort of Powder for great Guns, that it may be obſeryed whether i it 
cauſcs any ſenſibledifference of theſwiftnels. 
47 on Gala of the Buller, may be defined in the 
wnareeche greateſt x 50fathoms, if youpur but i much Pows- 
der into the Gun 'as- 1s nccelliyc6 ot. 3 for if you put in buc 
JETT nn] cat? ſcarce hour the Gs; -another-thing,'is to be 


= " Jadd that a Bullet ſhot #OS V-A or: Perpendicularly,. upright from the aforeſaid 
Gun in /its:afcent' and deſcent, ſpends-36 ſeconds : which if it ſpend ſo much time 
inits Riſcus i in itsfall, and. that a heavy bady deſcending in the time of.18 ſeconds 

|  ſamoproportion in haftening its deſcent which it keeps inthefour 
{econds "the Vertical -aſcent fhall be 648 tathoms, foraſmuch, as a Bullet. of fix 
Hoy nr 'Gun,which the Illuſtrious Knight. Hegenizs cauſed to be ſhot off 
my requeſt, in its aſcent in-che time of 16. ſeconds paſſcd oyer 512 

, which ich falling, picrced three foot into the Earth. 

are. which may lefſen the ſpace. of the aſcent; fix0i, that per- 
haps the bullet en heron ſpend ſo much / time in its aſcent avin its deſcent, becauſe Ar- 
rows in aſcending wes fame way in three ſeconds of time that in. deſcend-- 
ing they'de in- five furthermore ſhould we imagine to ſhoot with. the mouth - 
of the Gun towards the Earth, the Bullet would pierce deeper into the Earth, than. 
_ by its merefall, as it ' happens in: Arrows; whence-ithere ariſcs in me..,no \ ſmall 
ſuſpicionthatthe. eyes the aſcentof the Bullet are deceived, to wit that.the Bullet 
was even falting whenit was yet eſteemed to aſcend ; which alſo may be imagined of 

Arrows,which perhaps had began to deſcend when they ſhould feem to ; be. inverted, 
that'rhe-point-which went-'bctore aſcending ſhould likewiſe deſcending antecede : 
which you may conclude of from the ſmall blow of che Bullet deſcending, unleſs you 
_ contend that the ſtroke made by the Billgt ſhot upright from che mouth of the 
Gun and falling upon the Earth #ery near, is greater indeed chan the ftroke of the fame 

Bullet ſhot from the greatelt height, and that not by reaſon of the greater ſiviftneſs, 


but by reaſon of the air ſo unawares: intercepted and oppreſſed, that it may mack, 
etter 


better turn over or bore through the Earth , than whien it is Prepared for the laft 
motion by-the Bullet falling ſlowly. | | 

Which indeed can be known by Rocks atid Mountaifis 600 fathoms high , to wit, 
one ſtanding on the top ſhall obſerve what time the Bullet that is ſhot off at the 
foot of the Mountain, ſhall. ſpend in coming to the top or any other place of 
the Mountain, and a fign being given ſhall warn the leveller of the Gun of the 
time, or from it ſhall learn the time of the aſcent and deſcent : from which 
cutting off the time of the aſcent ſhall conclude how much ſhorter it ſhall be 
in the time of the deſcent 3 which alſo may be obſerved by an iron Bullet 
red-hot ſhot off in the night, whilſtit canbe ſeen light co the greateſt height : how- 
ever it is I think fit to add the obſervation of that Holland Gun, which being levelly 
or horizontally ſhot off, carried a Bullet 'of fix pounds 398 paces, before it 'firſt 
couched the Earth, taking a pace for three foot 3 after this Space it made eight leaps, 
and at length it ceafed at 1750 paces: we have here expreſſed the diſtance between each 
leap, as likewiſe the diſtance of cach grazing from the Gun, 


Paces. 
The paſſage in the air was [3096 
The firſt leap-j—| 790 
The ſecond leap- 2 065] * 


The third leap——1244 


The fourth "%s / 4 
wo 
The fifth ob ..} 366 
| 3 | * 
The fixth leap— 73 | 848 


| 75 | 

The ſeventh leap — 1626 
11 24 

The eighth lea Pr 175 


+ Moreover a middle range of 45 degrees was 3225 paces, whoſe half if*ive take it fot 
an upright or vertical ſhut,will be 3225 foot, or $37x fathoms, for which befote we 
counted only 512. Hence it comes to paſs that we may judge that a vertical ſhot in the 
aſcent doth not proceed by the ſame or equal and proportionable degrees of ſivift- 
neſs, by which it falls in its deſcent, for at leaft there are wanting . 25 fathoms, by 
which 512 differ from 537,although that way ofhim that levelled the Gun,in counting 


by common paces, reſtrained to no rule, cannot be ſo certain, but that theother may- 


differ from it, ſo that it cannot with undoubted certainty be reduced to our defined fa- 
thoms. | 
' Whoever therefore would certainly try, let him have a chain or wheel for counting 
of fathoms or any other determinate meaſures,as is done in'the paſſage of the league of 
2500 fathoms from the Bſtiliar Tower erected right over againſt Port Saint Anthony 
as for as the walls of the Vicennian Caſtle that fixft meet. 
There remaines one thing that may diminiſh the uprightheight, to wit, that the 
Bullet ſpends more ſeconds in the deſcent than it ought, after it comes to the point 


of equality, after which it doth not any more augment its own ſwiftneſs : fo that” 


not only 16 ſeconds are to be reckoned for the deſcent of the Holland Bullet, but per- 


haps 20,and 12 are to be eounted for the aſcent. 
 Rxoxxrs3 Fo? 
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'For ot although in moderate heights of 40 or 50. fathom, | the _— to the point of 
equality , inleaden Bullets may not be ſufficiently obſeryed, it does not thence follow 
that-'it comes not tofuch a point, in Breater heights of an 2 hundred or more fathoms ; 
yea:experience proveth the: Contrary. - 

7 Letithere be taken-a Corken, Bullet which is. at left 701 times lighter than a leaden 
one, yet both: them almoſt in the ſame time make a three foot ſpace, although per- 
haps the:Cor > aftains Its point of equality within! 50 foot. /-,_ 

| But\whether + a leaden Bullet 701 times heavier, can paG.qver a- FRY fold ſpace, 

| thars, Joe pot, befoxe it comes toits point of equality ,-which little differs from the 
Bullets: @xxjve + thatfare vertically ſhot, out of Guns, although I can- 
- ſcemes probable , enough. to . me... | Morcover the force 


mented afte *the arival at thar point, if the greater forceſhall be ar- 
{ from obly the greater: {wiſtneſs. . But note; it hath been obſerved by a Noble 
nan who related it $0 mc, that a. field. Gun 18 foot long, and cut ſhorter foot by foot, 
_difalwates curry Ry nr Reb till it cameto be elgyen foot long, and then it be- 
=) nor ts give {o great a Range. | 
To which may be added frorti the experience of ſome in- ſmall Guns, that if it be 
over chai oe Powder, part of the Powder. will blow oat of the Gun without 
ri Moree + if the Bullet be not quite-rammed home 4t will pierce the further, and 
thiatallide: "the Gun i b found moſt i to: furr” with. many ſhootings off with 
der, thereTfought to be cut off, the rem ex being the roper length requilite, 
Ic hath been related that a ſhip becalm -and tormented; with the Cuſhce Picce of a 
illey, tha Jay in a manner out, of ſhotgwas at thelaſt reached by the induſtry of a 


ine , who wrapping up a muchk Buller; than the Borg of the Gun made 
of req! ired, in A good Wad did ſhoot « as Ta as "eh Galley, theſtby retaliating the 
> 4 ed. n : ; 5 4 ” 


_ ke thite ay common PaCes, aha found How the Buller 
or teti foor;; | which would ſcarce have 
dicularly down at the ſame mofnent of - 


cmeic arliol "Ok 45-5 
«+ fray Mai 4 Crna Bill ſhot off, in the ſpace of five ſeconds 

fe 1197 ms beneath its horizoncal. line or markezand whereas perchance'the* 

of the] the perceiving of. jt. might make us loſe aſecond of time, and 

chit ws. retain gay fo out-1 Econds , then in. cach ſecond the Buller ſhould be carried 
I575 + Hg "4 E ſurely not Tnore J, Nt it bught to haye "deſcended 32 farhoins, if it 
much hori ly ſhot off as. it would natugatly fall were it. not thot off, 

bao) theatle: ut cichclolh ſome thing of its ig deſcent by re for of its being ſhot off, 
or i. T'pning BOY tath horts, it it ſpends 1 not Much as four whole ſeconds 0 f rime,but 

rather about Th 

.Weadd th omething is b by this meansabated, from the, ſwiftneſs of {0 fall for the 
ſpace of 274athoms which the Bullet in' ſhooting off did" deſcend, or fall -beJow the 
marke.; {9 that all thivgs conſidered, I would nor as yet farr'from that opinion, which 

; holds that two heavy ND: to. wit, co es, whetedf * ef may _ pager 
,cularly frots its place above'the Horizon, and the other be forc- 
Km an pr cd horizontaly, ſhalt bbth * in the ſame moment of time arrive 


lius whe publiſhed's at the ground or Horizon; for example, if the pit of the aforeſaid 
Treatiſe de vi percuſ- Marqueſs be 27 fathorms deep, as indeed it'is, if I rightly remem- 
- ionis, the mw SS bs or allo little deeper, 32. a Bullet ſhot into the hields incloſed 
ris ageing 27 Ho-. 1 eween the Sextian waters, will hit the horizon, the ſame mo- 

| mens 


norato Fabri his 
Dialogues of Motion, 


forceof Bullets ſhot ont of Guiis. 6 "my 


—_ 
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ment, that the like Bullet falling, ſhall che ſuperipur ſupertice of the aforeſaid 
point of the water. | 

There is another thing that I may ſuſpe&, whether or no the ſurveyour hath ac- 
curately enough meaſured the horizontal depreſſion; however it be, you ſee with 
what ditficulties experiments arc hedged in, and how much natural knowledge is in- 
debted to them, who are enriching the ſame with exact Obſervations. 

But note that the air that tmeets the bullet that is ſhot off docs ſo inuch hindex or 
diminiſh its motion,as much as a wind of the ſame ſwiftne(s with the Ball,blowin g Con- 
tinually againit the ſame in a vacuum. ; 

For is it not the ſame impediment, or deſtruction of the ſame force, if the bullet 
beats the aire or is beaten of it? But when I aid it was known by experience, that water 
does ſo much the more deſcend, by how.much the ſlower it moves horizontally; and 
the ſame may ſeem to be concluded of other projeded heavie bodiesz I advertiſe 
that obſervations are not yet made ſo exact as that any thing of this nature ſhould 
be too politively aſſerted. | 


Of the Impediment of the Air. 


TN regard that Bullets ſhot from Guns do about thetend of their motion utter a more 
yehement noiſe or hiſſing than about the middle or onwards) there is no doubt 
” tobe made but that they move more ſlowly , and the force decreaſing as the 
ſwiftneſs, Merſennus concludes that the Curved range line deſcribed by a Bullets mos 
tion cannot exactly deſcribe a Parabola, but however the Theory is tolerable, admit- 
ing the firſt violence to move in the touch line of a Parobola, and itis likely the grea* 
ter Mountures caule the greateſt difference, becaule, there is ſo much the more Air 
- beaten and removed by the paſſage of the ſhat | 
But yctit is moſt hard to find out, how much the Air hinders ; for although it 
ſceins to hinder ſo much, as the wind agitating the air with the ſame ſwifcneſs, 
ſirikes upon the Bullet ſhot off; yet we are none of the force of that 
wind compared with the force of the Bullet ſhot off; unleſs we may appeale to our 
other experiments in which is ſhewn that the air is ac leaſt a thouſand times lighter 
than water : and ſecing chac a leaden Bullet 1s cleven times heavier than water of 
the ſame bulke, a leaden Bullet will exceed the weight. of theair 11000 times: and 
therefore the air agitated by the ſame (wiftneſs of the Bullet, meeting with the bal- 
let, ſeems to take away the 1100. part of the {wiftneſs from the Bullet ſhot off 
Which impediment truly 15 {o light, that in the deſcription of the Parabole it 


ſcarce ought to be conſidered. 5 
Thoſe things are very excellent which the famous Torricellizs hath ſex forth ia his 


approved Treatiſe,to which Merſeanus referrs his Readers, 


# i} 
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So Of Swiſmeſs of Sound, And 
Experiments _ 


| | DF”: | 
Fherein is explained various obſervations concerning Guns 5 And. what 
-*. might happen to bullets ſhot. off in a vacuity , diverſe waies compered 
:.,, with thoſe which are obſtruFed inthe Ar. | 
T X& FT Henas I made trial about the ſhooting of Bullets in Guns only of an indif- 
wW ferent- bigneſs (which we commonly call Harquebuzes)which in theaſcent 
and deſcent together ſpend 22, 23 or 24 Seconds of time, Peter Peril a man 
moſt skilfal and-accurate in obſervations whileft:he lived at Fraxcopolis, 
found (at my requeſt } the Range of a ſhot,out of a great gun, at the elevation of 22 
degrees, whoſe iron Bullet weighed 33 pounds and z, to be 1g00fathoms , which. the 
Ballet flew or paſſed over' in the ſpace of 20,21 or 22ſeconds3 the Gun being placed 
at $-fathoms in the-Caftle above ground or: Horizon from which place a Bullet of 
. 22:pounds which ſo many ponnds of 'gun-pouer ſhot off /at the elevation of 76 de» 

_ grees above the horizon, ſpent-in'the- air 16 teconds. ; 

- | Beſides, a Culverine of 1 2 foot Tong and horizontally levelled being 6 fathom high 
above the Horizon of the occan' and ſhot'vff;the Bullet, whoſe diameter was almolt 
five Inches, continued $ ſecondsof time inthe air; when yet another Bullet whoſe diame- 
ter was6 Inches and 5, alſo horizontally ſhotpFout of an other Gun 12 footand x 
long, ſpent only 6 ſeconds in'the air; another Gun ſhot off at the Elevation of 15 de- 
grees, its Buller ſpent 24 ſ{cconds/in the” Afr.” © & In | ; 

_ ©: An Iron: Qulverine ot x0foot Jong, whoſe Ballet, had a diameter of almoſt four 
inches , horizontally 1cvelied.”and+ ſtanding 9 fathoms above the ſurface”or brim of 
the Sea, (petit only three ſeconds,” in tts, Þoxizontal Range, after which grazing five 
times above the Ocean, ſpent four other (cconds. WOE rg LR 
:. Three dajes alfo before the taking of Thepud,” Robervallns our Geometer obſerved, 
theBullets of Guns ſhot off from the City againſt our: Souldiers, for the moſt parc 
to-ſpendonly 14 ſeconds of time in the air, afrer which there was a hifling increaſed 
moreand\ more until the force and motion of the Bullet was almoſt quite extin- 
guiſhed , and that after the ſhot had flew almoſt halt a league. 

« Which being ſuppoſed it tay be Theorically concluded, how great the ſhoots ought 
to be at whatſoever clevation'sbove the horizon, if they be in ſuch Proportion one to 
another , as ſhots in a Vacuity, no Medium hindring 3 thatis, for example, ifthe range 
of 45 degrees be double the height of the Perpendicular or vertical ſhot in a ſpace nor 
hindring, ſois the range of 45 in the airto the vertical in the air, and ſo of the reſt 
which obſervations only will teach; which yet are moſt difficult in the greater fort 
of Guns orBows, cſpeciatly the perpendicutar;whoſe height we can ſcarce certainly 
know, unleſs ſome rock might be found high enough,to whoſe top,or ſome certain 
place,the Bullet or Arrow may come;the height of which top or place we may after- 
wards mealure. | 

No Towers ſurely are high enough 3 and by the time of the deſcent or fall of the 
Bullet,to conclude a place may be found to which bullets,darts, or other things that are 
calt upright or vertically aſcending, do come, doth therefore fail, becauſe they do 
not obferve;the' ſame rule of ſwiftnels in Jeſeending)3 as is evident from darts, to which 
ſecing it happens in their aſcent or riſe of 50 fathoms to be ſlackned in their deſcent or 
fall,fomething like this may be alſo thought to happen to Bullets, to wit, when they de- 
{cend from the height ot a thouſand — 

But you may avoid theſe difficulties : for if ftrom that rock in the D:1phinare, whoſe 


heighe 


— 


force of bullets ſhot out of Guns, 


height *ris ſaid is 600 fathorns or more,a ſtone or bullet of Iron or any other matter be 
Jer fall, * the time ofits falling being noted, as for example, ifin 

the ſpace of 18 ſeconds it fall trom the height of 648 fathoms (as Experiments of this 
truly it ſhould fall, if the ſpaces be in Duplicate ratio,, or as Yo - pat me 
the {guare of the times in the whole deſcent) then we have rightly pn yr Str” 
judged before of the vertical altitude or perpendicular ſhot ( which 1ums is the Opuſcula 
the Bullet of an indifferent Gun reaches) that is the height of Poſthumaof I; Bap. 
288 fathoms which yet I cannot creditz otherwiſe the middle B#tiani- 

ſhot or range of 45 degrees of that Gun at leaſt would be double 

to that perpendicular or vertical one, that 1s tofay, it would be 576 fathoms, whenas I 
ſound it not 400 fathoms. 

Beſides theſe oblervations I ſhall add thoſe which the indultrious Galeus an Engineer 
to divers Dakes in whoſe preſence he made them, writ with his own hand and 
gave me, Which that you may more calily underſtand, let the greater Gun K, 
which we.commonly call a Cannon, be parallel to the Horizon, and let the eye be 
taking aim by the points I and O, the horizontal ſhot being ſuppoſed O P, orin the 
| figure beneath, S X, or, TV, he fayes thatthe remainder of the rang which bends 
rill it touches the horizon in the point A, is almoſt equal to the horizontal ſhot , that 
1s, that there is almoſias much {pace made by the bullet from that point,from which ir 
begins to bend towards the horizon, until it touch jt, as it had made before the bend- 
ing of it, 


= 


Bat now let us ſuppoſe that horizontal ſhot O P, or T V, removed to the lower 
figure in which let A B be the horizontal plain, and let the the aforſaid horizontal 
ſhot be AT, Galeus-contends that the middle range of 45 degrees, which is the longeſt 
of all, is eleven fold the length of the horizontal ſhot O P, or Al : And in thoſe 
Guns which are halfthe weight of the foregoing greater Guns, to be in reſpect of 
AI, as10and 3 is tor, andinlefſer Guns as 10 to1 that is our figure, as A B inre- 


ſpe&of AT; in which the middle rangeis A G E B; for that is the middle range 
$\Cſi 3 whioh 


_—_ 7] . 
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-which paſſes'through-the middle of the: quadrant © 5; which they call the fixth point, 
becauſe it is the ;middle; part of the half circumference A,. r, 2, 35 4+'5, 6, 7, $, 
; 10, 11-12, divided-into 12 £qual parts; which joyncd.to the quadrant -5, may 
pe ififalfor levelling the;gan at any elevation; above the horizon, if it ſhall be divided 
tot only into 12 parts,but alſo into an 180 degrees. | 
: ::Ard hence he concludes that the dead or exact Horizontal Shot or ravge, that is in 
'," the figur, RX I tobeinProportion to the middle rangeas 1 to 6; or in lefler Guns, 
* as one to five+which' dead Horizontal ranges'is to the range of an Elevationot one de- 
gree, as five to fix, ormore'exaQtly as 55 to 67, oras 14to 17. -: 
1 -But\whenthe recoyling ofthe greater, Gun is hindred, the dead Horizontal range 
__ will be. greaterby a ſeventh, cighth, ninth, or centh part,. than that range which 
' + made with. recoylings/inlefſer Guns it will be a twelfth or a tiftcenth part lc(G. 
: Moreover he aflerts that the middlerangeA 6. E does proceed righton without arching 
by the line:A.G,which-may bealmoſt equal to'A.5, that, is, almoſt 5 fold or 45 the Hori- 
zontal ſhot :: then not only: that it does aſcend to the point D, fo that che greatelt heighe 
of ithe\mididle range may. be fourfold:the; Horizontal, and be over the line A C fz- 
fold che Gimme which ſome affirm 3 but be by obſervation faics isfalſe againſt” Tartagh;a 3 
affirming that. the greateſt. alticude muſt be FE, anſwering the point 7, thatis ſeven 
diſtances.of Horizontal ravgefrom thegun/ A, that F.E may. be almoſt five fold the Ho+ 
Galens didlikewiſe well conjequre that the Curve for the middle range 
"docs .come near to the | Curve of an hypcrbolical or parabolical line, and 
_ "that not by force of reaſon, but "only from obſervations. Moreover the greateſt 
range at forty five degrees elevation he makes 16200 foot, that is 2700 of the Frexch 
' fathomsz who becauſe he uſed feet leſs than ours, you might account it for 2500 
fathoms,that the ſaid" ratige tay anſwer fo our league, and. that the bullet might paſs 
through the air inhear Half aminute,-or 30 ſeconds of time : and becauſe the dead 
Horizontal range may bez ofthe utmoſi;it-will be 2700 foot or 450 fathoms, which be- 
ing ſuppoſed the Horizontal range will ſcarce exceed 200 fathoms. a 
rſenn#r ##=<his place Hith publiſhed a table of ranges made by the ſaid Galews, but 
tÞ app? efameis not ſo nearthe.truth as chat of Torricelio, or a= 
_ _ nother Herepublithed in Eng/gÞDY Thi antient well known Teacher of the Mathe- 
maticks' Mr. Henry Bond; that th may. be preſerved and become moxe common 
in uſe wehavei ferred cheſame,- > FE 2, 


Two Tables of 


R A 


grees of MOUNTU RE. 


NGES 


"According to De 


By H, Bond. 
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The firſt Table. 


| 6599115113272 


| 
6, 


I 
163433622908 


1 70632989 
Wk 


— RM 

$13266/64 3975 
1 3279653168 
[2 [20801663268 
23/2996|67/3376 
22297$(63,3493 
2312345 69362 r 
[2412776170 3762 
27127113976 


4512041 


—— —————— 


The ſe of the firſt Table, by Example. 


— 


The Second Table. bergats 2 peece curry a ſhot 763. pacesat 13» 


deg 


A 


"1 


5 
6 


9 


21-28048 4-653 
311-413 49 4:57 
41543159 
þ 669 5 [ 4-403 


g 


(= 


1014247 4473 


4-43 


I.792 02 (#* 3 I 
534-23 


[2.142 55 3-062 


102-253563. 97 
x 112-361]57 3.389 


degrees 0 


xs of Mount#re, What is the Horizontal Range? 
Multiply the Number againſt 13. degrees, which is 
3889. by 763-and from the produd cut off 2 figures 


towards the right hand, leaves the paces of the Ho- 
rizontal Range deſired, 


The uſe of the ſecond Table, by Example. 


2. Suppoſe a peece Carry a ſhot 374 paces at the 


Horizontal Range;How many paces ſhall it Curry at 
16. degrees Mowntwre? Multiply the Number againſt 
16. degrees, which is 2. 872 of this ſecond Table,by 
374-and from the product cut off 3.figures towards 
the right hand, leaves the Number of paces delired, 

3. Having the paces of any degree of Mowntare to 


|'find how far that ſhall curry a ſhot at a greater des 
2.J721593-712 , 
- SI Ing gree of Mownture. Example. | 
15/2-774/61/3-532 Suppole a peece Curry a ſhot 54.3 paces at 11. de- 
uf 2.87262 3-44 grees Mowntzre; flow may paces thill ie curry at 
R 2-96963'3.3 F 19. degrees Mozntere ? Firft multiply the Number 
x4 06 364/3-253 againſt 1 1. in the firſt Table, which is 4237,by $43- 
193-150|65 3-15 and Multiply that product again by the Number 
203-24$66/3.061 found in theſecond Table againſt »9-degrees, which 
hos $339 67 2-963 is 3- 156. And* from the Laſt product cut off 7. ti- 
223-428 % 2.264 gares to e right hand;and the remainder are 
2 Ber 6's 2-762 tne Number of Paces deſired. ; 
_ 603/70/2.659) - 7: By the peeces Mowntare, and the paces ſhe 
a. 68971|2+ 55 CUrriEes A ſhot at that Moxnture, to know how many 
I 3-774/722-448; ſhe curries at level Range, by the direcion aforeſaid. * 
273-358 73/2. 33 2. Having the level Range of a peecc,to find how 
28 3-941/74 2-228] many paces that ſhall curry at a Mownture given, by 
294-024/75/2-114 the direQions aforeſaid, | 
50h103 76 1-993 oy 42.872 
31/4-136|77|1-380 703 4 
32/4-267/75|1.758 $1667 11488 
334+-34779|1-634] 23334 20104 
344-436|$0[1.506| _ 27233 8616 
3514-505 3111-375] 29607307 1074129 
36/4-584/$211.241] 2. Having the paces that a peece Curries at one 
3714+662|83|1-103| Moxntare, to find how many paces it ſhould curry at 
384-749134[0-960| 2 greater Mownture , by the direQions aforeſaid. 
4114-97287 0.504 1271L 13804146 
425-050850-342 16948 11503455 
431908 v9 174 2113 | 2300691 
5+ 4g _ 2300691 _ 6902073 ® 
64.819) |Finis. 326(098 0796 


46 2076 Fin. 4 
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$2 force of Bullets ſhot out of Guns. 75 : 
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The Ranges of Spouts or $ quirts compared ith the 


Ranges of Bullets ſhot out of Guns. ' _ 


Or as much as a Bullet ſpends a greater time in its fall than its riſe; like darts; of 
the deſcent is nor ſo ſwift, that it ſhould always haften in that degree where- 
, byinthree or four ſeconds, we have found its (wiftnels to be increaſed, which 
I ſuppoſe to be confirmed from this reaſon, becauſe a bullet deſcending cannot have fo 
reat a power to {mite, as it hath aſcending, ſo that appreaching the Earthir. 1s not fo 
wiftly moved, as when it comes from the mouth of the Gun, tor when the {wiſtne(s 
of any thing projeCed is equall, it <qually ſtrikes, | 
Therefore I account Spouts uſeful, {ceing they bring us to the knowledg of ſhooting, 
of which otherwiſe we could not judge, by reaſon of the difficulty of trial which is molt 
eaſily diſcerned in tubes : for becaule any one may compare in a little 
time what ever ſhot hepleaſes with another, to wit, a middle Range Former Figures 
with a vertical, or Perpendicular one as to time and height, that this DE 
may be the better underſtood, in the following figure let the Cock be A above the 


| Horizon AB, and let the altitude of the tube be A 12, whoſe yertical Squirtis A @; 


CONTI? teacheth us that the length of the middle Squirt A B, is double to the Ver- 
tical A ©. "07 | : 

| But to what height the middle Squirt ranges, whether to D or E, which alſo you 
may underſtand of Bullets ſhot from Guns, there is none hitherto hath obſerved : but 
itis one half of the vertical @ A, wherefore the point D or E is higher than it onght” 
to be, and whatever is ſaid by the ingenious, may be, corre&ted by ipouts. 


There are other things alfo that want inquiry into 3 for example, how it can cotne 


to paſs, that a bulletſhot our of the mouth of a Gun from O' to P comes-right on, 


-when in that time it flying along the line O Pa hundred fathoms ought fo fall ro- 
*wards the center of the Earth 12 foot, if the horizontal motion of a thing violent]y 


projeaked hinders not its natural motion, as many imagine iu a vacuity ut place 


that does not impede. | | 
For although that cau partly be explained by the diverfity of the lines, which is 


found in Guns, to wit the line RX Y, which follows the outlide of the Gun, and that 
which they call Lines anime S Z, which paſſes thorough the axis of the hollow M N 
to the aforeſaid fide, is 12 no wife parallcl : becauſe, to wit, the bullet K or H 
levelling at L may afcend to the ide line IL, or the point S paſſing to Z may aſcend to 
the point X of the fidelineR Y : yet another thing is to be added, when what 1s afore- 
id is not true, when the eye of the ſhooter takes not aim by the line I Lor R % buc 
by the line M N or SX: for then the ballet K docs not deſcend fo much, as it would if 
jt were left to it ſelf in the air. | 

. Add, that the water out of the Cock fitted to the Horizontal Squirt doth nat de- 
ſcend ſo much, as it would if left to it (elf 3 for it is manifeli by Experience, that the 
Horizontal Squirt of 3© foot, which continues two ſeconds, deſcends not {o much as 
eight foot, when according, to the lay of bodies of equal weight, it ſhould be 38, of 
at leaft by. reaſon of the refiliance of the air breaking; the water it ought to detcend 


30 foot. 


FINIS. 


